
YOU CAN 
CONVERT 
TO STEREO 
THE RIGHT WAY 

...RIGHT NOW! 



Even 18-year-old Bogen systems 
ADAPT EASILY WITH NEW 

SINGLE-KNOB VOLUME CONTROL 

There's stereo in your future if you own a Bogen 
system (or plan to buy one) . In fact, stereo con- 
version can be made right now on any Bogen 
high-fidelity system made since 1940! Not just 
an added second channel, but completely inte- 
grated, balanced-sound stereo. You pre-set tone 
and volume controls only once, from then on 
regulate volume of both channels simultaneously 
from a single volume control. That's the right 
way to convert to stereo. Here's howi 
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STEREO ADAPTER 

ulfer* combined volume con- 
trol plus a control for bfttatt- 
cing nut put of both speaker 
prstoins; it permits channel 
inversion and provides foi 
monaural listening cm well 
Price: only $13.50* * 



ST10*A STEREO ADArTEtt- 
AMPLIFIER and a second 
speaker system give you an 
economical single- eon trol 
stereo system. This superb 
new adn pter - amplifier com- 
bine* two -channel presmpH* 
Her and 10* watt amplifier, and 
of course It has simultaneous 
volume can trol. Accommo- 
dates tfU'iCu txtjje or the new 
stereo discs. Price: just $62*50 
(with case as shown, $59.50) * * 



I 



^ You can convert to single volume control and easily balance your 
system with the Bogen STA1 Stereo Adapter if you own any of 
these Bogen or Challenger high-fidelity amplifiers: AGIO*, DB10, 
DB1H, DB125, DB13G, PttlOO, PK100A, PX10, PX15- Simply add the 
STA1, your choice of speaker and a DIU30, DB125, DB114 or AC10*. 

g If you own cither the Bogen UB115" or the Bogen It B 140, you 
can convert with the Bogen STAl Stereo Adapter and the neces- 
sary second -channel components, including a DB130, DB123. DBU4. 
or A CIO' amplifier. 

£J If you own any Bogen or Challenger high -fidelity amplifier nianu- 
* factored since 1940 or a Bogen high-fidelity receiver, you can 
convert with the Bogen ST10-A Stereo Adapter-Amplifier and a 
second speaker system. 



EASY AM- EM STEREO CONVERSION: To receive Gtcrco broad- 
casts from simultaneous AM-FM transmission with your present 
tuner, add the following Bogen tuners; with any AM tuner f the new 
Bogen FM51; with any FM tuner, the new Bogen AM91. With any 
Bogen AM-FM tuner or receiver^ add cither the AM91 or FME31. 



■Series U yt later - * £513 kIh lv Wither Ui the West 



Your B o gen dealer is ready now 
with complete information on how 
to convert your system to 
stereo. See hhn today! 




,..becauste it sounds better 

Dnvkl Bojren Co.. P.O. Box ."><JO. Piit-nmus> New Jcrsuy * A DSviumri of The SSoprler Coloration 
Manufacturers of High-Fidelity Components, Public Address Equipment and Intercommunication Systems, 
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COVER PHOTO — Stereo in the studio. Conductor Leonard Bernstein and vio- 
linist Isaac Stern confer during Columbia Masterworks recording session of the 
Bartok Concerto for Violin. Musicians are members of the New York Phil- 
harmonic orchestra. 
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for Ultimate Fidelity 



No matter what your source of music 
— FM, your own discs, or tape— you 
will enjoy it at its best coming from 
Sherwood'scomplete homemusiccenter 
. . . most honored of them alt (Sherwood 
tuners for example . . . 

First to achieve under one microvolt 
sensitivity for 20 do FM quieting in- 
creases station range to over 100 miles. 
Other important features include the 
new "Feather-Ray" tuning eye, auto- 
malic frequency control, flywheel tun- 
ing output level control and cathode- 
follower output. 

Model 5-2000 FM AM Tuner SIJ9.5I) net 
Model S-3000 r~M (only) Tuner 599.50 net 

For com d I el o specifications, write Deo!. 



ELECTRONIC LABOR ATORlES, INC. 
4300 North California Avenue. Chicago. Illlnok 
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"Truly 
the 
world's 
finest!" 



STEREO CARTRIDGE $49.50 

COMPATIBLE WITH] 

STEREO TONE ARM $29.95 



Finest Walnut Wood 
4 Wires and Shield 




AUDIOCLINIC?? 



JOSEPH CIOVANELLI 



AM receiver alignment 

Q. Who I the cor red procedure to he. fol- 
lowed when aligning an AM superhetero- 
dyne receiver/ William Clifford, Chicago, 
III. 

A. No single procedure will satisfy the 
alignment requirements of receivers. 
Therefore, the foil owing information 
.should he used only in an emergency. When 
possible, consult tin? service notes for the 
receiver to be aligned. 

Figure 1 shows u top view of a typical 
superheterodyne receiver, including the 
locations of some of the trimmers anil 
slugs needed for performing the alignment. 

You will need an r.f. signal generator 
whose minimum coverage should be 455- 
1400 ke. It will be convenient if the gen- 
erator can foe tone modulated. If it cannot, 
you will need a YTVM, whuh should he 
connected across the a.v.c. line. Some re- 
(reivers have a built-in v.t.v.m. — a tuning 
eye. If, however, you can use tone modu- 
lation, you may connect an output meter 
across the speaker terminals or you may 
use your ear to determine sound output, I 
have found Mint the ear gives as good re- 
sults as the meter. 

, I I ' // nm ti n I P rr>ee rl v re : 1 . Connect 1 1 ie 
ground side of the generator to the re- 
ceiver chassis. 2. Connect the hot side of 
the generator to the grid of the mixer 
through a low- value Capacitor. 3. Ground 
the receiver to a radiator or waterpipc. 
(Omit this step if the circuit in one cf the 
AC-DC types. Failure to observe this cau- 
tion can result in a blown line fuse and/or 



*$420 Nwol'irk Ave., Brooklyn A 7 . F. 



damage to the receiver.; 4, Allow the gen- 
erator to warm iip for 15 minutes. 5. 
Short the oscillator stator to ground with 
a heavy wire. This will cauae oscillations 
to cease, preventing beats which could re- 
sult in aligning the i.t". stage at aTi in- 
correct frequency. 6. Set the generator to 
the correct i.f., which is probably 455 or 
465 kc. If you guess wrong, the error will 
probably not show up at all Advance the 
volume control of the receiver to its maxi- 
mum clockwise position. 8. Set the r,t\ af- 
tonuatov on the generator to a point where 
deflection of the meter pointer or th<> tun- 
ing eye just hegins or the tone becomes 
just audible. S>. Starting from the detector, 
adjust all Lf. trimmer* or slugs for maxi 
mum reading on your measuring instru- 
me ut. If the i.f. sj t a ge or stages a re 
severely out of alignment, it may be neces- 
sary to reduce the gain on the r.t\ at- 
tenuator in order to pre/vent overloading 
the receiver and the measuring instru- 
ment. This completes the alignment- of the 
i.f. stages and we now proceed to the front 
end. 

10. Before making any adjustments here, 
see that the pointer sweeps the dial scale 
properly. 11. Remove the hot lead of the 
signal generator from the mixer grid and 
loosely couple to the antenna terminal of 
the receiver through a 3-u.uf capacitor. If 
the receiver uses a loop antenna and has 
no external terminals, place the hot lead 
of the generator close to the loop. In all 
likelihood, this will provide sufficient signal 
injection to enable yon to complete the 
alignment. 12. Remove the jumper from 
the oscillator stator. 13. Set the receiver 




an: 

PADDEfT 



-R.F. TRIMMER 



Fig. 1 



AUDIO • SEPTEMBER, 1958 



4614 7th Avenue Brooklyn 20, New York. 
Expori-Simorurke, 25 Warren SL, N.Y. C. 



www.americanradiohistorv.com 




THE 




Serving: the owners of Garrard — 
world's finest, record playing equipment... 
and other discriminating listeners 
interested in high fidelity. 



Standard 
Garrard Tone Arm 
with Stereo Cartridge 
(underside view 
through n 
(vans Lucent record ) 




Which Garrard model? 

Any Garrard Record Player or Changer, 
They all come wired and ready now for stereo and 
monaural cartridges . , , (Older Garrard models al- 
ready have the triple pronged plug-in heads to facili- 
tate rewiring.) And Garrard changers have been 
tested and enthusiastically endorsed by the leading 
stereo cartridge manufacturers. 



Transcription Thrn table or Automatic Changer? 
As long as it's a Garrard— this depends entirely 
on your pre ference* your budget, and your con- 
venience, 

Garrard builds all types . . . automatic changers, tran- 
scription turntables and manual players ♦ - . all to the 
identical standards of quality in design, engineering 
and performance. Every Garrard is a high fidelity 
instrument; every Garrard automatic changer is a 
single record player as well. For this reason, it is a 
fact that most people, even the most critical, prefer 
the Garrard changer to any transcription turntable. 



Considering the exciting (but sometimes confusing} develop- 
meats now taking place in records and playing equipment, we 
repeat the Garrard policy; 

Garrard models change. Garrard ideals do not. Meaningful new 
features are added, Time-proven features are carefully re- 
tained, Gadgets, for the sake of gadgetry, are sternly rejected. 
The all-important fact to remember is that thirty-five years of 
experience in designing, testing, and building fine record play- 
ers, make possible the present Garrard models. 



There's a Garrard for every high fidelity system. 
Fully wired (or Monaural and Stereo records* 






$67.50 $54.50 $42.50 $fi9.O0 

GARRARD SALES CORPORATION, PORT WASHINGTON, N 

Canadian inquiries to: C bus. w. Maton, Ltil. 0 Aleiita Ave.. Toronto 
Twlinrie* nlher than U.S.A. ontl Canada Eo; Garrard ftigEueeriiig L Mr*. Co,, Md. SfrhnUia. WU Us * K tin) and. 



Modsl T/TX 

Map.uai 
Player 
$32.50 



New Comparator Guide— FRfE 

Garrard Sales Corporation, Dept, OM-LS, 
Port- Washington. New York. 
Please send your new comparator 
sjuide which compares all Garrard 
players and their advanced features. 

Name »-, 

Address 

City 

Zone, . .. , . State 



COMING 



To Your City . . . 



HIGH FIDELITY 



SHOWS 



SEE and HEAR the latest in HIGH FIDELITY from 
leading high fidelity manufacturers . . . 



Don't, miss these public showings 
of Hi-Fi Equipment . . . from 
the most economical units for the 
budget-minded to spectacular 
home music theatres . . . com- 
pare and enjoy them all. 



"Complete Hi-Fi Systems and 
Components. 



^Amplifiers — Pre-Amplifiers — 
FM-AM Tuners — Turntables 
and Record Changers — Phono 
Cartridges — Microphones — 
Music Control Centers — 
Speakers. 

"Speaker Enclosures and Equip- 
ment Cabinets — Finished and 
Assembled or Do-It- Yourself 
Kits. 



THREE FULL DAYS OF CONTINUOUS DEMONSTRATIONS 
FROM 1 P.M. TO 10 P.M. FOR EACH SHOW 



Sept. 5, G ? 7 
Sept. 19, 20, 21 
Sept. 26, 27, 28 
Oct 10, 11, 12 
Oct. 17, 18, 19 
Nov. 7, 8, 9 
Nov. 21, 22, 23 



Rigo Fail Shows 1958 

Albany 

Syracuse 

Rochester 

Cincinnati 

Detroit 

Omaha 

Seattle 

ADMISSION 50tf 



De Witt Clinton 

Onondaga 

Manger 

Sheraton-Gibson 

Sutler 

Paxton 

New Wash ins ton 



RIGO Enterprises Inc. 



500 N. Dearborn, Chicago 10, Ml. 



ami Signal generator dials to 1400 ko. 14. 
Adjust the oscillator trimmer for maximum 
indication. lo. If your receiver has &tt os- 
cillator p adder or if the oscillator coil is 
slug tuned, act the dials to 600 ke and ad- 
just fefee padder or slug for maximum de 
flection. 16. Hepo.it steps 14 and 15 until 
the dial is correctly calibrated at these 
points. 17. Kesct both dials to 1400 kc arid 
adjust all r.f. awl/or antenna trimmers for 
maximum indication on Hie meter. 18. If 
there arc adjustment screws, Cither padders 
or slugs, for the low end of the r.f. and 
antenna circuits, reset the generator and 
receiver tuning dials to dOO ke and adjust 
the r.f. and/or antenna circuits for maxi- 
mum reading. If). Kepeat steps 17 and IS. 

More often than not, the low end cannot 
be tracked except by bending stator plates 
of the variable capacitor. This tricky busi- 
ness will not be discussed in detail. 

Shortwave Bands. No definite method of 
aligning these extra bands can be given 
here because many of them are tracked at 
one point in the center, others at the high 
end only, and still others, at both ends of 
the tuning range under adjustment. 

Some engineers believe that it is best 
to align the receiver with a steady d.c. 
voltage substituted for the normal a.v.c. 
voltage. They hold that, because of the 
Miller effect, the receiver will bo mis- 
aligned when weak signal generator volt- 
ages are used, together with the small 
amount of a.v.e. voltage which would be 
developed under these conditions. The d.c. 
voltage to be substituted must, therefore, 
be made equal to the noun; J a.v,«. voltage 
which would be created when receiving 
strong, local broadcast signals. I do not 
subscribe to this view since errors intro 
duced by this method do not become sig- 
nificant until frequencies greatly in excess 
of those normally encountered in standard 
receivers arc reached. 

Fuses in B Plus 

Q. Recently I constructed a power am- 
plifier. It us conventional in design, except 
that, as an added safety measure, 1 in- 
cluded a fuse in the B plus lead, as well as 
fuses in each side of thz a.c. line leading 
to ike primary of the power transformer* 
The fuse in the B plus circuit is always 
burning out when the equipment is turned 
off. Thin i$ particularly strange when you 
realise that the current rating of the fuse 
is sufficient to handle the current drain in 
the amplifier , and that the unit is a Fuse- 
iron, designed to fake momentary over- 
loads. Why should these fust* blow? Vie- 
tor Vine, Canandaigua, X. Y. 

A. The following explanation is at least 
partially correct, but before assuming its 
correctness, make doubly sure about the 
amount of current drawn from the power 
supply. If it is more than the current rat- 
ing of the fuse, it won't take much surge 
Current to blow it. Finally, be sure to sec 
whether the B current exceeds the com- 
bined drain of all the tubes plus that of 
any bleeders which are present in the cir- 
cuit. If it docs, you must find the reason 
for this extra drain. 

Assuming everything is operating nor- 
mally, the fuses go as a result of the 
following: 

(Continurd on page 48) 



AUDIO 



SEPTEMBER, 1958 



www. 




—for EVERY ELECTRONIC application 
—Correctly Rated— Quality Controlled 

—for positive performance 

—for the most complete line for all electronic applications 

—for most advanced construction designs, insulations, 
and shieldings correctly service-rated 

—for dependable uniformity under strictest quality control 

—for complete information in an easy-to-read catalog 

—for fast service 

You Con Depend on Belden , , . Ask Your Belden Jobber 



One Wire Source for 
Everything Electrical &. Electronic 




Belden 



WIREMAKER FOR INDUSTRY 
SINCE 1902 
CHICAGO 






08A02O 



Magnet Wire 1 Lead Wire ■ Power Supply Cordi, 
Cord Sell ond PortobEe Cord • Aircrafi Wire* 
Electrical Household Cords ■ Electronic Wires 
Wefdiiifl Coble • Automotive Wire and Coble 
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The Turntable That Changes Records 

MIRACORD 



Stereo & Monaural 
Heavyweight Turntable, 
Record Player-Automatic Changer 

No other record -player has all tho&c 
features: Plays stereo and monaural 
■ lie a v y weight , p ro [Y-ss in »a I - type 
turntable • push-button controlled • 
M agie Wand spindle • automatic man- 
ual player » automatic record chancer 
• intermixes 10" and VI" * plays all 4 
speeds • free tone arm - \ pole motor 

"7 SO 

O / audiojm Ur net 



NEW LOW 
PRICE 

on famous 
stereo 
cartridge 

*44 so 

uudiophile net 




S T E R EOT W IN 

aiio, j 



Recognized by the experts in the mar- 
ket as the finest cartridge for stereo 
discs ! Perfect for monaural too! 



A r FAR A H E AD > T H K F J N" F-S T U Y Y,\ Si 
Available at selected dealers. 

J'or Frcf cataloytu 1 . i>lenm> if tit? D/>)it. A 

AUDIOGERSH CORP. 

514 Broadway, New York 12. N.Y. I 

WORTH 6-OBOO E^yj 




LETTERS 



Who Hears 20 cps? 

Slit: 

As regards your question ''Who hoars 2') 
cps?" the answer is. of course, "Nobody" ; 
but- lh-j point about testing speakers at this 
frequency is that those' that cannot bo 
heard are always the best. In other words, 
o poor speaker makes a very nasty noise at 
20 cps. and tli is in one of the quickest ways 
<>f assessing the leu- -frequency performance 
of a unit or enclosure. 

r am sure you do not want another letter 
from me to appear in your journal t.hifi 
year, but if you could find room Jits* to 
refer to this explanation I should be much 
obliged. 

0. A. firths, 

Wharfednlc tireless Works Ltd., 

Idle— Bradford, 

Vorkshire, England. 
(He may be so sure about his letters, but 
we aren't. We like 'em. En.) 

Stereo Source on Mono Channel 

Sir: 

J have been hearing FM broadcasts of 
stereophonic tape on a mojiophouic FM 
station with usually magnificent results. 1 
assume they are mixing the two channels. 

I 11 the reproduction resulting from this 
method is superior to monophonic tapes, 

. cannot !h is method of using stereo tapes or 
discs foe extended to home use? Do you 
agree that playing both channels of ft stereo 
tape mouophonieallv is superior to the same 
recording on monophonie tape? If so, would 

| yon consider this a stepping stone whcrebY 
existihg mouophonic equipment can be 
utilized for the present- Assuming my con- 
clusions ha yc some validity. I feel that 
many enthusiasts would be more willing to 
take the first step toward stereo if some 
improvement in results from their present 
equipment could be anticipated. 

J. Pl"f?HKix. 
241 Front Sk. 
Hempstead, N. V. 
( ^ f ix hitj ho th stereo trackx into one channel 
should not necessarily be better than a 
flood monophonie recording * since, it would 
Imply m minti both, microphone* togrihrv. 
Stereo mike )nek-irp technique in mow. de- 
mand in f] } however, and perhaps better over- 
all rem I fx mi ah I he obtained in that man- 
ner. At b'a<t, a good stereo jiiek // a— con- 
nected to cancel out vertical ^i/nialx (Are 
pa e/e 38 ) ■ -n n d fc d to n s i » e/ 1, ch an net 
would not dam ft(je stereo r near rh t sto ice 
would suggest the. change to a stereo pickup 
an the first step toward a ron version. Em) 

Kays and Emms 

Sim: 

In your Kmtou'k Uj:vn:w in j u i v von 
refer to the use of "IC" as shorthand for 
1000 and ask for comments. 

Hers are mine. 

There is nothing imprecise about using 
K for 1000. It conies from the French word 
Kilo meaning 1000 and is well known in 
the Kilometer and the Kilogram, 

If two cathode resistors are describe 1 as 
ISOPcp nnd L3Ko) respectively, tbey have 
(in tl eory j exactly the same valin — one 
is neither move nor less than the other. Is 
therefore quite proper to use the symbol 
as an abbreviation for 10OO< and it may 
well be used with any resistance value 
above OOOo) and below 1 Meg. 

From tins. it. is quite correct to describe 
a resistor of 270.00fV» as 270 K^. There is 



nothing wrong in describing it as ih-7M<n 
instead, if preferred. 

The writer, being an old timer, tends to 
think of grid leaks in terms of Megs. Tin 1 
modem equivalent of the Vi -Meg. leak is 
a 0.27 -Mo* resistor. Anode and screen re- 
sistors he thinks of in terms of thousands 
of ohms, and so. in a single diagram h>j 
might describe a 270,000-oy screen resistor 
as 270 Kc> while a similar resistor used as 
a grid leak might be described as 0.27 Mm. 
Jnconsistent y . Well, perhaps, but with a 
reason and neither is wrong. 

On occasion the writer caches electronics 
and so has the duty of presenting concepts 
to the students in the way which will be 
beneficial to them. Since the use of 1C for 
1000 is well established and internationally 
accepted, they are bound to meet it con- 
tinuously during their (electronic'! lives 
and so they are taught about it and use it 
right from the start. After all, it is 1 easier 
to write 47 Kqj for an anode resistance 
than 47,000a). 

At an international convention about 20 
years ago or more, it was decided to drop 
the usage of "M M as a symbol for loon, 
reserving it for Meg, and to use the K for 
1000. One is still likely to bump into com- 
ponents on the continent of Europe, partic- 
ularly on very old sets, in which the M 
stands for 1000 instead of having its 
present day meaning of 1,000,000. It is 
Therefore always necessary to warn students 
about this trap, which with time should 
become rarer and rarer. 

l\ G. A. H< Voigt. 
.^J High Park Gardens. 
Toronto H, Canada. 

Sir: 

I want to make a point for the use of 
rational abb rev i a ti o u s. In the met ri c s ys - 
tern, decimal parts and multiples are 
named, as in the following tables. In 
normal usage, only those powers of ten are 
preferred that have as exponent a positive 
or negative multiple of three, as: kilo - 10", 
micro = JO"*. For all practical purposes, the 
list reduced for resistors to milb, kilo, and 
mega, and for capacitors to micro and pico. 

Using these prefixes, values can be 
printed in wiring diagrams without decimal 
points, as* 4k? for 4.7k( 0 ; 2M3 for 
M 0 Yy and 220k (not: M22!) for 0.22 M (( >. 

This system is used in many European 
countries without creating confusion and I 
can see no reason why it could not be 
adopted here more generally and thus bring 
clarity where iuconformity abounds. 

A. van t "Roggi:n t , 
2 Ravine Road, 
Wilmington 3, Delaware. 
(Subxtitulint/ the leitrr for the deciiiitd 
point would see-m to clarify diae/rmns and 
printed material wherein the decimal points 
occasionally yet lost. Hope this eon be 
standardized- Also y we prefer "pf" to the 
more bulky "itiif" bid it isn't usual in T\S, 
publications. En>) 
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Picfi* 


lO" 12 


pico 
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10"* 


centi 
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10* 


nana 


n 
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deci 
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tape deck kit 

*143 95 



HEATHKIT 
MODEL TR-1D 



Enjoy the wonder of Stereophonic souno in 
your own home! Precision engineered for fins per- 
formance, this tape deck provides monaural-record /play- 
back and steroo playback. Tape mechanism is supplied complex. You ouild' only the 
preamplifier. Features include two printed circuit boards— low noise EF-S6 lubes in 
input stages— mic and hi-level Inputs — push-pull bias-erase oscillator for lowest noise 
level— two ca:hode follower outputs, one for each stereo channel— output switch for 
instantaneous monitoring from tape while recording. VU meter and pause control for 
editing. Tape speeds 3>i and 7^ I PS. Frequency response ±2 db 40-1 2.000' CPS at 1% 
IPS. Wow and flutter less than .3%. Signal-to-noise 5^ db at less than 1% foial harmonic 
distortion. NARTB playback equalization. Make your own high quality recordings for 
many pleasart listening hours. 



stereo equipment 
cabinet kit 

CENTER SECTION MODEL SE-1 si49 95 



SPEAKER WING MODEL SC-1L or R 



*39 95 



Beautifully designed, this stereo equipment cabinet has' 
ample room provided for an AM-FM tuner— tape deck 
— preamplifier — amplifiers — record chanoer — rec- 
ord storage and speakers. Constructed of y k ' solid* 
core Philippine mahogany or select birch plywood, 
beautifully grained. Top has shaped edge and sliding 
top panel. Sliding doors for front access. Mounting 
panels arc supplied cut to fit Heathkit uniis with extra 
blank panels for mounting your own equipment. Easy- 
to-assemble. all parts are precut and prpdnllpri. in- 
cludes all hardware, glue, legs. etc. and detailed in- 
struction manual. Speaker wihqs and center unit can 
be purchased separately if desired. Overall dimensions 
wrth wings 82" W. x 37" H. x 20' D. Send for free details. 




DELUXE AM-FM 
TUNER KIT 



HEATHKIT 
MODEL PT-1 



*89 95 



Here is a deluxe combination 
AM-FM tuner with all the ad- 
vanced design features required 
by the critical listener. Ideal for 
stereo applications since AM 
and FM circuits are separate and 
individually tuned. The 16-tube 
tuner uses three circuit boards 
for easy assembly. Prewired and 
prealigned FM f'ont end. AFC 
with on/off switch — flywheel 
tuning and tuninrj meter. 




STEREO PRE- 
AMPLIFIER KIT 



HEATHKIT 
MODEL SP-2 



S56 95 



This unique two-channel con- 
trol center provides all controls 
necessary in stereo applications. 
Building block design lets you 
buy basic single channel now 
and add second snap- in channel 
later for stereo without rewiring. 
12 inputs each with level con- 
trol— NARTB tape equalization 
— 5 dual concentric controls in- 
cluding Jou d ness controls — 
built-in power supply. 




55 WATT HI-FI 
AMPLIFIER KIT 

HEATHKIT _ c>lfls 
MODEL W-7M *54 a5 

First time ever offered— a 55- 
watt basic hi-fi amplifier for $1 
per watt Features EL-34 push- 
pull output tubes. Frequency re- 
sponse 20 CPS to 20 KC with 
less than 2% harmonic distor- 
tion at full output throughout this 
ranoe. Input level control and 
"on-off 4 switch provided on 
front panel. Unity or maximum 
damping factors for all 4, 8 or t6 
ohm speakers. 




12 WATT HI-FI 
AMPLIFIER KIT 



HEATHKIT 
MODEL UA^1 



Ideal for stereo appNcaiions, this 
12-wati power package repre- 
sents an outstanding dollar 
value. Uses 6BQ5/EL84 push- 
pull output tubes, Lsss than 9.% 
total harmonic distortion 
throughout the entire audio 
range [20 to 20,000 CPS) at full 
12-walt oulpL I. Designed for use 
with preamplifier models WA- 
P2 or SFM, Taos for 4 4 8 and 16 
ohm speakers. 



For complete information on above kits — Send for FREE FLYER. 
HEATH COMPANY ♦ a subsldlarylo^pkystrom, Inc. « BentOH Harbor 25, Mich* 
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easy-to-build 




Look . how simply you can 
assemble your very own high fidelity 
system! Fun-filled hours of shared 
pleasure, and an everlasting sense 
of personal accomplishment are 
just a few of the rewards. Heathkits 
cosi you only HALF as much as 
ordinary equipment and the quality 
is unexcelled. Let us show you 
how easy it really is! ... 



Install & .001 jifd due condenser from socket 
Bl (NS> ro Rrcttind l\« Dll (NSV Cut tp* 
leads bo \T&t tn«y ire ]uJl \Ong tnOugh to 
reich and dress the condensers lose to chas- 
sis aver I he wjres already present. 

t ) Connect a 470 Kf5 rest Alar (ycllow-vJo]el> 
yfcllow) from AOCket B7 (S) (2> to B6 (NS). 
MoujiT as eloae lo the socket iu possible. 






Step-by- Step 
Assembly 
Instructions . 

Read the step . > . 
perform the operation 
. . . and check it off- 
it's just that simple I 
These plainly-worded, 
easy-to-follow steps 
cover every assembly 
ooeration. 



Easy-to-follow 
Pictorial 
Diagrams . . , 

Detailed pictorial 
diagrams in your Heathkit 
construction manual 
show where each and 
every wire and part is 
to be Disced. 



Learn -by- doing 

Experience 

For All Ages . . . 

Kit construction is no.1 
Only tun — b Lst it is 
educational toof You 
learn about radio, 
electronic parts and 
circuits as you build 
your own equipment. 



Top Quality 
Name - Brand 
Component® 
Used in AH Kits . 

Electronic components 
used m Heatnkits come 
from well-known manu- 
facturers with established 
reputations. Your 
assurance of Jong lite 
and trouble-free service. 



HEATHKIT 



bookshelf 12-watt 
amplifier kit 



NEW 




There are many reasons why this attractive amplifier is a tre- 
mendous dollar value. You get many extras not expected at this 
price level. Rich, full range, high fidelity sound reproduction 
with low distortion and noise > > . plus "modern" siyfiny, mak- 
ing it suitable for use in the open, on a bookcase, or end table- 
Look at (he features offered by the model EA-2: full range fre- 
quency response f20— 20.000 CPS ± 1 db) with less than 1% 
distortion over this range at full 12 waft output— its own built-in 
preamplifier with provision for three separate inputs, mag 
phono, crystal phono, and tuner— R!AA equalization— separate 
bass and treb/e tone controls— special hum control— and it's 
easy-to-build. Complete instructions and pictorial diagrams 
show where every part goes. Cabinet shell has smooth leather 
texture in black with mlaid gold design. Front panel features 
brushed qold trim and buff knobs with gold inserts. For a real 
sound thrill the FA-2 will more than meet your expcc!ahons. 
Shpn. Wt. i$ lbs. 



TIME PAYMENTS AVAILABLE 
ON ALL HEATHKITS 
WHITE FOR FULL DETAILS 
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chair side enclosure kit 

/y w/^m This beautifu[ equipment enclosure will 
• make your hi-fi system as attractive as any 

factory-built professionally-finished unit Smartly designed for maxi- 
mum flexibility and compactness consistent with attractive appear- 
ance, this enclosure is intended to house the AM and FM tuners 
{BC-1A and FM-3A) and the WA-P2 preamplifier, along with, the 
majority ot record changers, which will fit in the space provided. 
Adequate space is also provided for any of the Heathkit amplifiers 
designed to operate with the WA-P2, During construction the tilt-out 
shelf and liit-top lid can be installed on either right or left side as de- 
sired. Cabinet is constructed of sturdy, veneer-surfaced furniture- 
grade plywood y 7 * and %" thick. Ail parts are precut and predrilled 
for easy assembly. Contemporary available in birch or mahogany, 
traditional in mahogany only. Beautiful hardware supplied to match 
each style. Dimensions are 18* W x 24" H x 35 >f D. Shpg. Wt. 46 lbs. 




CE-1T Mahogany 
TRADITIONAL 



Be sure to specify 
model you prefer 



43 



95 

each 




HEATHKIT 



high fidelity FM tuner kit 

For noise and static free sound reception, this FM tuner is your least 
expensive source of high fidelity material. Efficient circuit design 
features stablized oscillator circuit to eliminate drift after warm-up 
and broadband IF circuits assure full fidelity with high sensitivity. Alf 
funabfe components are prealioned so it is ready for operation as soon 
as construction is completed. The edge-illuminated slide rule dial is 
clea/ly numbered for easy tuning. Covers complete FM band from 
88 to 108 mc. Shpg. Wt, 8 lbs. 

MODEL FM-3A $26.95 (with cabinet) 




HEATHKIT 



broadband AM tuner kit 

This tuner differs from an ordinary AM radio in that it has been de- 
signed especially for high fidelity. A special detector is incorporated 
arid the IF circuits are "broad banded" for low signal distortion. Sen- 
sitivity and selectivity are excellent and quiet performance is assured 
by a high signal-to-noise ratio. All tunable components are prealigned 
before shipment. Incorporates automatic volume control, (wo outputs, 
and two antenna inputs. An edge-lighted glass slide rule dial allows 
easy tuning. Your "best buy" in an AM tuner. Shpg. Wt. 9 lbs. 

MODEL BC-1A $26.95 (with cabinet) 




pioneer in 
1 do-it-yourself" 
electronics 



HEATH 



jj aj^ijbsidiary of Days from. Inc. 



HEATHKIT 



master control preamplifier kit 

Designed as the "masier control" for use with any oi the Heathkit 
Williamson-type amplifiers, the WA-P2 provides the necessary compen- 
sation> (one, and volume controls to properly amplify and condition a 
signal before sending it to the amplifier. Extended frequency response of 
=* \y* db from 15 to 35,000 CPS will do full justice to the finest program 
material. Features equalization ior LP 4 RIAA, AES, and early 78 records. 
Five switch-selected inputs with separate level controls. Separate bass 
and treble controls, and volume control on front panel. Very attractively 
styled, and an exceptional dollar value. Shpg. Wt. 7 lbs, 

MODEL WA-P2 $19.75 (with cabinet) 
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HEATHKIT 70 -WATT 



MODEL W-5M 



MODEL W-6M 



$5975 fidelity amplifier kits $ 10 9 95 



To provide you with an amplifier of top-flight performance, 
yet at the lowest possible cost. Heath has combined the 
latest design techniques with the highest quality materials 
to bring you the W-5M. As a critical listener you will thrill 
to the near-rJistortionless reproduction from one of the 
most outstanding high fidelity amplifiers available today. 
The high peak-power handling capabilities of the W*5M 
guarantee you faithful reproduction with any high fidelity 
system. The W-5M is a must if you desire quality plus 
economy! Note' Heathkit WA-P2 preamplifier recom- 
mended, Shpg. Wt 31 lbs. 



For an amplifier of increased power to keep pace with the 
growing capacities of your high fidelity system, Heath 
provides you with the Heathkit W-6M. Recognizing that as 
loud speaker systems improve and versatility in recordings 
approach a dynamic range close io the concert hall itself, 
Heath brings to you an amplifier capable of supplying 
plenty of reserve power without distortion. If you are look- 
ing for a high powered amplifier of outstanding quality, 
yet at a price well within your reach, the W-6M is for you I 
Note; Heathkit model WA-P2 preamplifier recommended. 
Shpg. Wt. 52 !bs. 




HEATHKIT DUAL-CHASSIS 
MODEL W3-AM 



$4975 



HEATHKIT SINGLE -CHASSIS 
MODEL W4-AM 



$3975 




1 N ■■■ . .. 



high, fidelity amplifier kits 



One of Ihe (jrcaiest developments in modern hi-fi reproduction was 
the advent of the Williamson amplifier circuit. Now Healh offers 
you a 20-watl amplifier incorporatiny all of the advantages of 
Williamson circuit simplicity with a quality of performance con- 
sidered by many to surpass the original Williamson. Affording you 
flexibility in custom installations, the W3-AV! power supoly and 
amplifier stages are on separate chassis allowing them to be 
mounted side tyy side or one abo\Je the other as you desire. Here 
is a low cost amplifier of ideal versatility. Shpfj. WL 29 lbs. 



In his search for the ''perfect" amplifier, Williamson brought to 
the world a now-famous circuit which, after eight years, still ac- 
counts for by far the largest percentage of power amplifiers in use 
today. Heath brings to you in ihe W4-AM a 20-wati amplifier in- 
corporating all the rmprovemenJs resulting from this unequalfed 
backgrou nd. Thousands of satisfied users of the Heath- 
kit Williamson-type amplifiers are amazed by its outstanding per- 
formance. For many pleasure-filled hours of listening enjoyment 
this Heathkit is hard to beat. Shpg. WL 28 Ebs. 




HEATHKIT 

high fidelity 
amplifier kit 



MODEL A-9C 



*35 



50 



For maximum performance and versatility at the lowest 
possible cost the Heathkit model A-9C 20-watt audio 
amplifier offers you a tremendous hi-fi value. Whether tor 
your home installation or public address requirements 
this power-packed kit answers every need and contains 
many features unusual in instruments of this price range. 
The preamplifier, main amplifier and power supply are all 
on one chassis providing a very compact and economical 
package. A very inexpensive way to start you on the road 
to true hi-fi enjoyment. Shpg, Wt. 23 lbs. 
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HEATHKIT 

electronic 
crossover kit 




MODEL XO-1 



One of the most exciting improvements you can make in 
your hi-fi system is the addition of this Heathkit Crossover 
model XO-1. This unique kit separates high and low fre- 
quencies and feeds them through two amplifiers info 
separate speakers. Because of its location ahead of the 
main amplifiers. IM distortion and matching problems are 
virtually eliminated. Crossover frequencies for each chan- 
nel are 100, 200. 400, 700, 1200. 2000 and 3500 CPS. Amaz- 
ing versatility at a moderate cost. Note: Not for use with 
Heathkit Legato Speaker System. Shpg. Wt. 6 lbs. 
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NEW LOW PRICE 




"LEGATO** 



high fidelity speaker system kit 



Wrap yourself in a blanket of high fidelity music in its true form. Thrill to 
sparkling treble tones, rich, resonant bass chords or the spine-tingling 
clash of percussion instruments in this masterpiece of sound reproduc- 
tion, [rt the creation of the Legato no stone has been left unturned to bring 
you near-perfection in performance and sheer beauty of style. The secret 
of the Legato's phenomenal success is its unique balance of sound. The 
careful phasing of high and low frequency drivers takes you on a melodic 
toboggan ride from the heights of 20.000 CPS into the low 20's without the 
slightest bump or fade along the way. The elegant simplicity of style will 
complement your furnishings in any part of the home. No electronic know- 
how, no woodworking experience required for construction. Just follow 
clearly illustrated step-by-step instructions. We are proud to present the 
Legato— we know you will be proud to own it! Shpg. Wt. 195 lbs. 





HEATH KIT 



BASIC BANGE 



HEATH KIT 
RANGE EXTENDING 



high fidelity speaker system kits 



MODEL 
SS-2 



39 



95 



A truly outstanding performer for its 
stze, the Heathkit model SS-2 provides 
you with an excellent basic high fidelity speaker system. The 
use of an 8" mid-range woofer and a high frequency speaker 
with flared horn enclosed in an especially designed cabinet 
allows you to enjoy a quality instrument at a very low cost. 
Can be used with the Heathkit "range extending" (SS-1B) 
speaker system. Easily assembled cabinet is made of veneer- 
surfaced furniture-grade y 2 M plywood. Impedance 16 ohms. 
Shpg. Wt. 25 libs. 




99 



95 



FreQ Catalog! 



Don't deprive yourself of 
the thrill of high fidelity or 
the oleasure of building 
your own equipment any 
longer. Our free catalog 
lists our entire line of kits 
with complete schematics 
and specifications. 
Send for it today! 



ft ftp 1.7 




NEW! "DOWN-TO-EARTH" 
HIGH FIDELITY BOOK 



THE HOW AND WHY OF HIGH FIDEL- 
ITY, by MiNon Sleeper, explains what high, 
fidelity is, and how you can select and plan 
your own syslom. This liberal ly'illusUgted^ 
48-paoe book tells you ihe HI-FI ^ _, 
story without fancy technical ^2^JC 
larrjon or high-sounai^o (er- 
rr\ mo I og y> 



HEATH 



pioneer In 
"do-it-yourself" 
electronics 



Designed to supply very high and 
very low frequencies to fill out the 
response of the basic (SS-1) 
speaker, this speaker system ex- MODEL 
tends the range of your listening ss-ib 
pleasure to practically the entire 

range of the audio scale. Giving the appearance of a single 
piece of furniture the two speakers together provide a su- 
perbly integrated four speaker system. Impedance 16 ohms. 
Shpg. Wt. 80 lbs. 



COMPANY . BENTON HARBOR 25, MICHIGAN 



r: 



a)$ub$icftary of Days from, Inc. 



□ Please send the Free HEATHKIT catalog. 
Q Enclosed is 25c for the New HI-FI book, 



address 



city A state_ 



ALSO SEND THE FOLLOWING KITS: 



quantity 


item 


MODEL NO. 


PRICE 



























Enclose find $ Please enclose noscine for parcel nost— e\xrvesa o/tiers are shicocd delivery 

charnes collect. All price* F.O.B, Benton Harbor, Mich. NOTE: Prices, suoject to etianae without notice. 
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Edward Zatnall 6anby 



1. CROSSTALK TALK. 

Perhaps it' ft just as well that the new 
stereo tape magazine is taking its time 
about a public appearance. A good many 
of us have been fully occupied with the 
stereo disc, which finally became a com- 
mercial reality in force along in the mid' 
die uf the summer. The problems inevitable 
in the first splurge of real, down-to-earth, 
practical disc stereo (as distinguished from 
advance hoopla, rosy demonstrations, testa, 
samples and so on) are now showing up 
and will continue to show up — I'll make 
a good guess — for at least a solid year 
be lore we reach the semblance of an even 
heel. It took a lot longer than that, re- 
member, to stabilize the original IjP de- 
velopment. More of this shortly. Mean- 
while, back to zha still existing vacuum 
that is the stereo tape magazine, 

The RCA Victor tape magazine — I hereby 
adopt that term for good, in place of the 
wholly confusing "cartridge" — was origi- 
nally announced for release in June, more 
or less. My last unofficial checkup turned 
up the interesting thought (from sources 
usually reliable, etc., etc.) that the first of 
flic stereo tape magazines would surely be 
iu the stores somewhat after publication 
of this issue, in mid-September 1 The first 
magazine tape machines from RCA on 
which to play the new tapes, are scheduled 
t o make a nebulous debut at this point : 
I gather only that by Christmas time you'll 
be able to give the kiddies a magazine tape 
stereo record player without too much buy- 
ing trouble. (Of course there are others 
than RCA Victor likely to offer tape maga- 
zine players in the near future; they may 
actually 'beat RCA to it.) 

During the summer there were several 
repeat RCA Victor demonstrations, follow- 
ing up the excellent one that occurred iu 
late May, ^s reported here in the July 
issue. There were only a few, I understand, 
because the tape player was constantly be- 
ing shuttled back and forth from place to 
place and so was out of action, or else- 
where, most of the time. 

Yep, I mean just that The best of my 
guess is that there was exactly one RCA 
Victor tape magazine player in semi-public 
action during most of the summer. Com 
mcreial production of the product wasn't 
yet under way. 

Now don't go jumping to wrong con 
elusions. I am not implying that there has 
been more than perfectly normal and ex- 
pected launching trouble in the magazine 
tape project. I am not implying that things 
have gone wrong, iu any" but the usual 
minor and irritating ways. It's i'or this 
very reason that I throw out the above 
casual information. 

What I mean is — do not allow the pres- 
ent slow-motion appearance of magazine 
tape to fool yon into underestimating its 
coming importance and coming values- Til 

12 



stand by all I said in the July issue, per- 
haps even more strongly now, though no 
major new in formation has appeared since 
the first big publicity break and the stuff 
is still not available, at this writing, for 
home trial in person. What I wrote was, 
shall I say. interpretive speculation, 
based on the available information as re- 
leased to the press and on brief press 
demonstration. What little J have learned 
indirectly since thou has only bolsteted me 
in my conclusions. 

In this connection, 1 had an interesting 
letter from an Ampex official (The four- 
track tape system is a joint enterprise in- 
volving both Ampex and RCA.) TLis offi- 
cial, who is on the inside, was "a little 
more, than slightly disturbed 1 ' — as he put 
it — by the fact that I raised the question 
of possible cross- effects between the four 
channels on the new tape. There is none, 
he says, and describes his own Ampex 
demonstrations to the public, which I 
wasn't able to hear myself. He also gives 
technical reasons why there should be none, 
which I'll get to in a moment, since the 
itlci-. is certainly interesting to all of us 
who work or play with magnetic tape. 

I'll only suggest, for my own Tecord, 
that I did raise the question of possible 
eroes-talk between the four channels on one 
quarter-inch tape simply because it is the 
immediate and obvious question that will 
jump into any mind, professional or ama- 
teur, when the: system is first described- 
Four tracks, on one skimpy little tape' No 
inter-action between the adjacent channels? 
Impossible ! That is a logical thought, it 
seems to me, for anyone who is not di- 
rectly involved in the highly technical area 
of principles and measurements and per- 
formances that are involved. 

I sug ges tu d , rather c i rci 1 1 n spectly , th a t 
I didn't hear any cross- talk at the RCA 
Victor demonstration, That was at least a 
statement of fact, in the midst of a lot of 
speculation! I also suggested that neither 
RCA nor Ampex would be likely to embroil 
their respective reputations in a tape sys- 
tem where such an objectionable fault, as 
this might occur in practice- The Ampex 
official — I'll omit his name merely to keep 
things for the time being on a plane of 
generalities — reiterated this idea, which I 
find thoroughly sound, Frankly, I think you 
can trust both RCA and Ampex not to have 
got themselves too far into a. technical boo- 
bon in fundamental respects. 

Barring a few inevitable preliminary 
bugs which we can expect as normal, the 
four- track magazine system will work, 
will work well, and will satisfy its "most 
discriminating*' users, as the old phrase 
used to go. Not everybody — Heaven rorbid, 
There are still lots of people who stick by 
the 78 as the best record (in its hi-fi micro- 
groove form — Pd go along with that, too, 
aside from the little matter of practicality) 
and who like to play their tape at 15 
inches, or 3^, for super perfection. Rut if 



you'll admit, that some of the standard LP 
records are quite satisfactory and that at 
least a few 7 -J ips commercial tapes are 
pretty good, then you will have no cause 
to expect less from the coming 3f ips 
tapes. That's my expectation. I can't, say 
more, because I haven't done any first- 
hand home testing. 

As to that cross- talk matter. Ampex 
points out a factor That I didn't know 
about and, I suspect, many tape users 
would not know about either. Ill quote 
directly from Mr, — ~ 's letter. 

"'It is not the proximity of the various 
tracks on the tape itself [that causes tape 
cross-talk between channels]. Cross-talk is 
a transformer coupling phenomenon be- 
tween th e wi i i d i ngs on ad j ace n t 1 ion d 
stacks. In fact, in this ness- four-track sys- 
tem we have better isolation between chan- 
nels than we have ever enjoyed in any pre- 
vious type of equipment, This is because 
the tracks arc narrower and the spacing 
between the heads is farther apart by one 
whole track width, thus allowing for more 
shielding between the heads." 

''The RCA statement that cross talk just 
doesn't exist is correct. . . . This is no trick- 
cry; it is just good design. In fact, the 
technique of gaining the hitherto unheard- 
of quality which we have been able lo come 
up with on ips tape we consider to be a 
significant contribution to the art." Thai's 
just what I said, in July, you'll note. 

Iu the space between the four dots, 
above, Ampex describes demonstrations of 
the system back in April for the recording 
companies, at which this question of cross- 
talk came up. The four-track tape, modu- 
lated on all four tracks, was pushed side- 
wise by hand on the heads, to prove that 
there was, indeed, sound recorded in both 
directions — that the two tracks not being 
played were silent until the tape was 
pushed off its proper alignment. I didn*t 
hear this demonstration, again, but I don't 
doubt. t.Uiit it happened, 

I think the points U> note well, in the 
above account oi cross talk, are that it is 
not on the tape itself that cross-effects oc- 
cur, but in the heads, after the signals have 
been picked up, and furthermore, that there 
is more space between playing tracks in 
this system than in the more conventional 
two -track system. 

It would seem to me — speculating again 
— that this focusaes the problem very 
nicely , on (a) staeked-head design and (b) 
mechanical alignment of tape motion. As 
to the first, Ampex would seem to have 
clinched the matter neatly as far as an 
outsider is concerned. There is more shield- 
ing possible between heads here than in 
the two -track system, due to the opposite- 
direction track that takes up space between 
each pair of tracks in use. Remember (to 
be simple-minded) that we never play all 
four tracks at once — there is always a 
blank or unused track next to a track in 
use. In the head configuration, this space 
can be given over to shielding. If cross- 
talk originates in the heads themselves, 
then Ampex certainly has a point very well 
taken. 

As to the second point, mechanical tape 
alignment, I'm not. quite so sure. 1 Jim 
sure as far as Ampex: equipment is con- 
cerned. Obviously, Ai l} 'OX will make if s 
equipment so that the tape is held to ac 
curate motion, minus any sort of side play 
that might accidentally bring a piece of a 
wrong track — even a tiny fringe — under a 
playing head. I am reasonably con h' [lent 
that the RCA Victor equipment, on a lower 
price scale, will have licked this problem 
in principle, and probably in practice too, 
even at the beginning. But it is a problem. 

Professional equipment foT making com- 

(Conliinitd mi pag$ SO) 
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"Rooms 338 and 342, 1958 N. Y. Hi Fi Show" 



the 
experts 
say. . . 



in HI-FI 

the best buys are 



World-famous 
EICO advantages 
guarantee your complete satisfaction: 

• Advanced engineering • Finest quality components 

• ^Beginner-Tested," easy step-by-step instructions 

• LIFETIME service & calibration guarantee 

• IN STOCK - Compare, then take home any EICO 
equipment— right "off the shelf"— from 1900 neighbor- 
hood EICO dealers. 




Monaural Integrated Amplifiers: 
50, 30, 20, and 12 -Watt 
r Stereo! 



Speaker Sptem HFS2 w 

Monaural Preamplifiers! 36 " " * 15V * W * UVl " 0 
HFGS. HPS! 
tstacK 2 for Stereo) 




so throughout the world. 



NEW STEREOPHONIC EQUIPMENT 

HF85: Sterea Dual Preamplifer is a complete stereo 
control system in "low silhouette" design adaptable to 
any type of installation. Selects, preamplifies, controls 
any stereo source-tape, discs, broadcasts. Sjperb vari- 
able crossover, feedback tone controls driven by feed- 
back amplifier pairs in each channel. Distortion borders 
on unmeasurable even at high output levels. Separate 
lo^evel input in each channel for mag, phono, tape head, 
mike. Separate hi>level inputs for AM & FM tuners & 
FM Multiplex. One each auxiliary A & 8 input in each 
channel Independent level, oass & treble controls in 
each channel may be operated together with built-in 
clutch. Svvitched-fn loudness compensator. Function 
Selector permits hearing each stereo channel individu- 
ally, and reversing them; also use of unit for stereo or 
monophonic play. Full-wave rectifier tube power supply. 
5-12AX7/ECC&3, 1-6X4. Works with any 2 high-quality 
power amplifiers such as EICO, HF14, HF22, HF30 r HF35, 
HF50, HFfiG. Kit $35.95. Wired $64.35. Includes cover. 
HF81: Stereo Dual Amplifier-Preamplifier selects, 
amplifies & controls any stereo source — tape, discs, 
broadcasts-* feeds it thru self-contained dual WW am- 
plifiers to a pair of speakers. Monopnomcally: 2fl watts 
for your speakers; complete stereo prearro. Ganged level 
controls, separate focus (balance) control, independent 
full-range bass & treble controls for each channel. 
Identical Williamson-type, push-pull EL84 power ampli- 
fiers, excellent output transformers. "Se-vice Selector" 
switch permits one preamp-control section to drive the 
internal power amplifiers while other preamp-control 
section is left free to drive your existing external ampli- 
fier. Kit $69.95, Wired $109.95. Incl. cover. 
MONAURAL PREAMPLIFIERS (stack 2 for Stereo) 
NEW HF65: superb new design, Inputs for tape head, 
microphone, mag-phono cartridge & hi-level sources. JM 
distortion 0.04% <S 2V out. Attractive "low silhouette 1 ' 
design, HFG5A Kit $29.95, Wired $44,95. HF65 {with power 
supply) Kit $33.95. Wired 549.95. 
HF61: "Rivals the most expensive preamps" - Marshall, 
AUDIOCRAFT. HF61A Kit $24.95, Wired $37.95, HF61 (with 
power supply) Kit $29.35. Wired 544.95. 

MONAURAL POWER AMPLIFIERS 
(use 2 for STEREO) 
HF60: 60-Watt Ultra Linear Power Amplifier with 
Aero KKS30 Output Xfrnr.; "One of the best-performing 
amplifiers extant; an Excellent buy." AJDIOCRAFT Kit 
Report. Kit $72.95. Wired $99.95. Cover E-2 $4,50, 
HF50: 50-Walt Ultra Linear Power Amplifier with 
extremely high quality Chicago Standard Output Trans- 
ferer. Identical in every olher respect to HF60, same 
specs at 50W. Kit $57.95. Wired $87,95. Cover E-2 $4,50, 
NEW HF35: 35-Watt Ultra-Linear Power Amplifier. 
Kit $47.95, Wired $72.95. Cover $4,50. 
HF30: 30-Wait Power Amplifier Kit $39.95. Wired 
$62.95. Cover E-3 $3.95. 

NEW HF22: 22-Watt Power Amplifier. Kit $38.95. 
Wired $61.95. Cover E-2 $4.50. 

NEW HF14: 14-Watt Power Amplifier. Kit $23.50. 
Wired $41.50. Cover f_*6 $4.50. 

MONAURAL INTEGRATED AMPLIFIERS 
(use 2 far STEREO) 
HF52: 50-Watt Integrated Amplifier with complete 
"front end k ' facilities & Chicago Standarc Output Trans- 
former. "Excellent value"-Hirsch-Houck Labs. Kit $69.95. 
Wired $109.95. Cover E L $4.50. 

HF32: 30-Watt Integrated Amplifier. Kit $57.95. 
Wired $99.95. Both include cover. 

HF20; 20-Watt Integrated Amplifier, "Well-engi- 
neered" - Stocklm, RAOJO TV NEWS. Kit $49.95. Wired 
$79.95. Cover E-L $4.50. 

HF12: 12-Watt Integrated Amplifier. "Packs a 
wallop"-POP. ELECTRONICS. Kit $34.95. Wired $57.95. 

SPEAKER SYSTEMS (use 2 for STEREO) 
HFS2: Natural bass 30-2OO cps via slot-loaded 12-ft. 
split conical bass horn. Middles & lower highs^ front radi- 
ation Irom 8V2" edge-damned cone. Distortionless spike- 
shaped super-tweeter radiates omnidirectionally. Flat 
45-20,000 cps, useful 30*40,000 Cos. 16 Ohms. HWD 
36", 15V4", 11 Eminently musical: would suggest 
unusual suitability (or stereo. "-Molt, UGH FlOELITY. 
Completely factory-built: Walnut or Mahogany, $139.95; 
Blonde, $144,95. 

HFS1: Bookshelf Speaker System, complete With fac- 
lory-built cabinet. Jensen 8" woofer, matching Jensen 
comprcssion^driver exponential horn tweeter. Smooth 
clean bass: crisp extended highs. 70-12,000 CPS range. 
Capacity 2S w. 8 ohms. HWD : 11" k 23"' x 9". Wiring 
time 15 min. Price $39.95. 

FM TUNER 

HFT90: surpasses wired tuners up to 3>: its cost. Pre- 
wired, pre-ali^ned. temperature-compensated "front end' J 
-drift free. Precision "eye-tronic" tuning. Sensitivity 
1.5 uv for 20 db quieting - 6X that of other kit tuners. 
Response 20-20,000 cps ±1 db. K-follower & multiplex 
outputs. "One of the best buys you can get in high 
Fidelity kits. 11 - AUDIOCRAFT KIT REPORT. Kit $39.95\ 
Wired $65.95'. Cover $3.95. 

EICO, 33-00 Northern Blvd.* fc- l.-C, 1. N- Y. 

I SHOW ME HOW TO SAVE 50% on 60 
1 models of top-quality eqirpment as 
j checked below. □ Hi-Fi 

I □ Test Insinimfinls □ Ham Gear 

Send FREE literature & name of neighbor- 
I hood EICO dealer. 

j NAME 

ADDRESS 

CITY STATE 
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EDITOR'S REVIEW 



HERE WE CO AGAIN! 

With THE fjrst of September, we begin to gird 
ourselves in preparation for the hi-fi show 
season. As a matter of {'act, we rather enjoy 
shows — and there is always a feeling of bring " ; let 
down" after each one of them closes. Vnforf unately. 
we will not be able to attend all of them this year 
because there arc just too many — eighteen in all 
scheduled for the V. SS. during the months of f^rptriu- 
her, October, and November, and all extending 
through weekends* Now there are only thirteen week- 
ends in those three months, so there are naturally some 
duplications — five of the weekends have two shows 
each, one weekend has three, and only Albany, Roch- 
ester, New York. Cleveland, and Seattle have week- 
ends all to themselves. 

The Institute of High Fidelity Manufacturers has 
the New York Show from September :10 to October 4 ; 
Philadelphia from October 10 to 12; and Milwaukee 
from October 24 to 26. The Chicago Show, run by the 
International Sight and Sound Exposition, occupies 
the weekend of September 10-21. sharing the days 
with Syracuse and its liigo show. Boston, St. Louis, 
and Detroit share October 17 to jfll Montreal shares 
October 30 to November 1 with Indianapolis, although 
Indianapolis starts a day sooner and lasts a day later. 
Detroit has two shows scheduled — the Rigo si low from 
October 17 to If) and an independent group from 
November 7 to 9\ 

This is ridiculous. The major shows are costing Ihe 
larger exhibitors from three to five thousand dollars 
each, with proportionately lower costs in the smaller 
shows. Hardly a week passes in the late summer but 
what we receive a contract lor another show with an 
invitation to exhibit. Rut while we would like to 
attend every show there is, it finally becomes prohibi- 
tive- and if it is prohibitive to us with relatively little 
material to transport around the country, (and lets 
face it. we generally have nothing left to ship back j. 
what must it be to those exhibitors who have box after 
box of speakers. Amplifiers, tape recorders, photic 
equipment, and so on, to say nothing of a large staff 
who must be in attendance. 

Wo are heartily in favor of high fidelity shows — we 
should be, since we originated the idea 5 way back in 
]!)4<h But we firmly believe there should be some 
agency which could serve as a ''clearing house" for 
dates, with a more reasonable distribution of locations 
and times. To enable manufacturers to schedule their 
participation and budget expenses, it. would be desir- 
able to have a deadline for filing show plans for each 
coming season— say. March 1. Those dates in conflict 
could then be ironed out, amicably, wc hope, and then 
with a definite schedule ahead to plan for, manufac- 
turers could finalize their arrangements with the as- 

14 



surance that they wouldn't be required to juggle show 
plans a half dozen times during the year. 

Most advertising is planned in advance for a year 
at a time, and budgets are made accordingly. Hi-fi 
shows are just another form of advertising, and should 
be treated the same way. 

We still like hi-fi shows, but we would like to see a 
little more order in their planning and arrangement. 

STEREO MULTIPLEX 

With the granting of temporary authorization by 
the POO, station WE A L in New York will begin stereo 
multiplex broadcast tests around the first of Septem- 
ber. This is a temporary expedient to permit the 
station to evaluate the engineering aspects of multiplex 
operation as a medium for compatible stereo broad- 
easting — heretofore, multiplex operation has been 
solely for supplemental services such as background 
music, paging, and so on. The original objective of the 
Subsidiary Communications Authorizations was to 
allow the station to "draw financial sustenance from 
them. ' ' 

There are at present two op] wising camps as to what 
tile PCC s final rulings should specify for the multi- 
plex operation. One believes that in the interests of 
optimum quality only one sub -channel should he 
permitted — and that the sub channel could be used 
fithvr for stereo broadcasting or for background serv- 
ices. The other contends that a station should be per- 
mitted to use two sub-channels, allowing for both serv- 
ices simultaneously. Both sides present good arguments 
for their respective stands. Engineering tests of the 
degradation of quality resulting from two sub-channels 
as compared to only one will be studied carefully 
hefore any decision is made by the FCC 

Be that as it may, we will present next month the 
details of an adapter which will be commercially avail- 
able within a few weeks. 

ERRATA 

Mr. E. P. Worthen, author of the article on the 
lsodyne phase inverter in the August issue, calls our 
attention to two errors in the last column on page 27. 
■Measured IM distortion on the amplifier is below .02 
per cent at up to 30 watts instead of below 0.2 per cent 
— which is rather a big difference. Similarly, the dis- 
tortion at 45 watts should have been listed as .06 per 
pmt ? and frequency response i0.fi db from 10 to 
.100.OOD cps — which is another big difference. Also, we 
note that our own article Jists EJjS4 s m the parts list 
on page 57, instead of the EL84 ;s that should have 
been there. 

Sorry, but those things do seem to happen. 
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Bell Laboratories Announces 
Pocket-Sized Frequency 
Standard for Microwave Systems 




Lawrence Koemcr, who developed tlic portable frequency standard, demon 
st rates how the device can he plugycd in iit a radio relay station to simply :i 
checking frequency. Battery powered , the device maintains precision cnli 
bration for several months. 




Inside the portable frequency standard. Four Labora- 
tories-developed devices make it possible: (\) transistor, 
which converts the power from n battery to radio fre- 
quency oscillations; (2) voltage reference diode, which 
maintains constant voltage; (3) piezoelectric crystal unit 
of superlative stability; (4) thermistor, which corrects 
for temperature variations. 



Microwave radio relay systems, depend critically on the 
a ecu racy of their "carrier" frequencies. At scores of relay stations 
along a route, carrier frequency oscillators must be cheeked peri- 
odically against a signal from a precise standard. 

In the past* rhe maintenance man has had to obtain his check- 
ing frequency by picking up a standard radio signal From n 
government station. This operation takes time— and requires 
elaborate equipment. 

With a new portable frequency standard developed by Bell 
Laboratories engineers, the job is much simplified. To check an 
oscillator, the portable standard is plugged in, and a button is 
pressed. In seconds, it supplies a checking frequency accurate 
to one part in a million. 

Until now, such precision in a frequency standard has been 
obtainable only in a laboratory. The new portable standard makes 
it available for routine use in the Bell System. First use of the 
standard will be to maintain frequency control in a new micro- 
wave system for telephone and TV, now under development at 
Bell Laboratories. 




BELL TELEPHONE LABORATORIES 



WORLD CENTER OF CO M Ml) NICATI ONS RESEARCH AND DEVELOPMENT 



www.americanradiohistorv.com 



A Simplified Control Unit 



ROBERT C. CHAPLICK* 



Believing it is not enough to propose simplicity in an audio system and then 
leave it at that, this author follows his own advice and describes a preamplifier 
unit designed in accordance with the principles presented some months ago 



AivriiouGi-i many CIRCUIT diagrams of 
preamplifier control units designed 
to be built hy the user have beeu 
published, none has shown agreement 
with the philosophy of system simplicity 
proposed by the author ("System Sim- 
plicity in Audio/' Audio, January, 1957). 
The object of this paper is to present 
further arguments on the advantages of 
simplification as applied to a reproduc- 
ing system. Chief advantages are reduc- 
tion of distortion and improvement of 
reliability. Reduction of the number of 
parts and of cascaded controls which du- 
plicate each other not only decreases the 
distortion but, since reliability is in- 
vei*sely proportional to the number of 
parts, improves the reliability. 

The philosophy of simplification in- 
cludes the assumption that the user will 



* 10OO1 Mv'Kenncy Ave., 

Mil: 
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PHONO 
INPUT 






DISC 
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FM 
TUNER 
fNPUT 



TAPE 
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UNIT 



FIXED 
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MIXER 
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CATHODE 
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Fig, 1, Block diagram of simplified control unit 

not experiment with all types of input purchased at 12 noon is obsolete at 12 :01 
equipment hut will settle on the best P.M. Quantitative and qualitative laboi ti- 
ll i at he tan afford. He will strongly re- tory tests have shown that most of the 
sist the hi-fi dogma that equipment current, better quality phonograph re- 



R3 



SWITCH POSITIONS 



1 FM/PHONO INPUT 

2 "SCOTCH 1 ' HIA JNFUT 

3 "SCOTCH" )WA INPUT 3 -20 PHONS 

4 -10 PHONS 
PHONS 




16 - MONITOR JACK FOR 
Bit US H 6A206 
HEADPHONES 



HEARING CONTOUR 
COMPENSATOR 



Fig. 2. Over-all schematic of the author's design for a control unit which is effective in performance and simple and convenient 

to operate 
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KHEQUENCY IN CYCLES PER SECOND 



Fig. 3. Comparison 
between equaliza- 
tion provided and 
the standard 
N A R T B (R I A A) 
curve 



prudueers arc about equal in excellence. 
The sanie is true for FjM tuners using 
Arm strong circuits and also for profes- 
sional-quality tape recorder-reproducers. 

The components to be controlled by 
fhe author are a Pickering 370 cartridge, 
a Harman-Kardon FM-100 tuner, and 
an Ampex 601 tape recorder. The eon- 



reproducer has an output of 1.228 volts 
(-1-4 dbm in (i00 ohms) ; and the average 
peak output of the tuner, with its gain 
control fixed at its maximum position, 
is J. volt at 30 percent signal modula- 
tion. A low -impedance output of 0.6 
volts is required to drive the 30 -watt 
power amplifier to half power (this 




Fig. 4. Response 
curves of hearing 
contour compen- 
sator at various 
settings. 



irol unit is to have a minimum number 
of controls and adjustments and a fixed 
passive network wherever equalization is 
needed. In addition, the input signal 
should be. able to he monitored continu- 
ously as a tape record is being made. 

The phonograph cartridge has an out- 
put of 25 millivolts for a stylus velocity 
of 9 centimeters per second; the tape 



allows 3 decibels for overdrive). 

With the use of these design parame- 
ters a simple ci runic was designed. A 
block diagram and an over-all schematic 
are presented in Figs. I and 2 respec- 
tively. 

Conventional circuits arc used ex- 
clusively, so detailed explanations are 
not necessary, but descriptions of cor- 
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FREQUENCY IN CfCLES PEW 5ECOIMO 



Fig. 5. Record- 
Listen frequency 
response of tape 
on Ampex 600 
tape recorder 



tain portions are given in follow ing 
paragraphs. To minimize the. number of 
tubes, amplification is based realistically 
on actual needs. The amplification factor 
for design purposes is the difference be- 
tween the average maximum voltage of 
each source and that needed to operate 
the power amplifier. 

Essentially, the control unit is a two- 
stage amplifier with two cathode- follower 
outputs. Signal sources are mixed In- 
mean s of resistive networks which assure 
the proper levels. Because each source 
has its own power supply, each input 
signal is removed by cutting off flu 1 
power, Thus, a selector switch is not 
needed. 

Disc Equalization. Although five equal- 
ization curves wore formerly advocated, 
the RIAA curve has proved to he ade- 
quate for all long playing records, 
which are used exclusively. An RC net- 
work is used to obtain the equalization 
curve (Fig. 3). Values are first com- 
puted. The circuit is then built and 
corrected by component substitution in 
conjunction with frequency measure- 
ments to give desired equalization. 

Hearing Contour Compensation 

A '"Hearing Contour Compensator*' 
is being used with great success in place 
of separate bass and treble controls, 
Briefly, this Compensator improves the 
realism of reproduction hy compensating 
for the difference in level between the 
intensity of the sound of the live orches- 
tra at the recording session and that re- 
produced at a necessarily lower level in 
the living room. It compensates for the 
variations in human hearing sensitivity 
to sounds of different loudness. The 
principle of the Compensator is based 
on the study of the differences hot ween 
FJeteher-Munson curves rather than on 
the contour of any one curve. The Com- 
pensator is designed tc perform in lixed 
calibrated steps of 0, -10, -20, -3(1, 
and -40 phons, where the figures indi- 
cate the difference in phons between the 
original and reproduced program levels. 
The appropriate attenuation is designed 
into the Compensator. For speech repro- 
duction a switch is provided to retain 
the attenuation but to remove the com- 
pensation. Music equalisation is com- 
pletely wrong for speech reproduction 
because speech, to provide naturalness, 
should he reproduced at about the same 
level as the original source, nnd bearing 
contour compensation is not needed. 
F if/ ure 4 presents the response curves of 
the Hearing Contour Compensator. 
When compared with the characteristics 
of many commercial controls, these 
curves may seem to provide less empha- 
sis to the middle low frequencies. This, 
however, is not the case. The Hearing 
Contour Compensator does not. depart 
from the characteristic indicated as 
needed by the Fletcher -^hmson curves. 
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Correction for duficiflnc-i.es in the loud- 
speaker or any other component docs 
not enter into the design. The bass re- 
sponse of the selected loudspeaker is ade- 
quate. More realistic sound is achieved 
by elimination of anv booming juke box 
effect. 

Tape reproduction. In his program of 
system simplicity the author uses only 
two types of tape: Scotch 111A and 
190 A. since the tape recorder equaliza- 
tion is set for these tapes. Figure 5 
shows the frequency response of the 
Atnpex 601 using 1 these tapes. Although 
(he response us;ng- 111 A tape is essenti- 
ally flat, the 190 A tape causes a 5 (lb 
rise above 1000 cps. A loss network, 
added to the control unit so that 190A 
tape will be reproduced with a flat re- 
sponse, is located at the "tape-FM/ 
Phono" switch. This switch is necessary 
to prevent a feedback loop during tape 
playback and to permit both wanted and 
unwanted program material to be heard 
so that undesired signials (such as com- 
mercials) can be eliminated. Also, the 
original source for a tape record can be 
monitored by ebher headphones or loud- 
speaker. 

Gain Control. This control is actually 
unnecessary. Acoustic shocks, however, 
are avoided by fading in and out the 
signal. The operating procedure is to 
set the Hearing Contour Compensator 
to the desired listening level. Then the 
program is brought in hy turning the 
gain control FULLY clockwise. Thus, 
maximum use of the gain control is 
realized by full rotation instead of that 
portion produced by the 10 per cent 
rotation common in most volume con- 
trols. 

Power Supply. The power supply is 
extremely conventional. No trick circuits 
are necessary. An elaborate power sup- 
ply to produce direct current for the 
filaments or the necessity for biasing 
Ike filaments ''above ground" is unneces- 
sary through the use of low-noise, non= 
microphonic tubes. The electrolytic ca- 
pacitors are mounted on the phenolic 
wafers supplied, and the holes punched 
in the chassis are large enough so the 
can will not be grounded. A ground loop 
is thus eliminated; reducing the possi- 
bility of hum pickup* 

Monitor Circuit. During recording the 
input signal can be monitored continu- 
ously by means of the loudspeaker. How- 
ever, there are times when headphones 
are preferred. An equalizing circuit de- 
signed exclusively for the Brush BA-206 
headphones is included. This circuit pro- 
vides a fixed Hearing Contour Com- 
pensator and makes the sound from the 
headphones as much like the sound £ rom 
the loudspeaker a? possible. 

Construction. The location of the vari- 
ous small assemblies is slightly uncon- 
ventional for home equipment but stand- 
ard for rack -mounted equipment The 
tabes, electrolytic capacitors, and so on. 



Fig. 6. Front view 
of control unit. 
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are mounted on the rear of the chassis, 
and the controls are on the front panel. 
This design permits mounting tae con- 
trol unit with either a horizontal or 
vertical front panel. 

Figures 6 and 7 show the front and 
rear views of the assembled unit. The 
unit w i th the front pa n el opened i s 
shown in Fig. 8. 

The layout for drilling and punching 
the chassis is shown in Fig. 9. The 
dimensions should be followed closely 
in order to prevent the small assemblies 



techniques are employed. AH parts are 
mounted on the Vector .socket turrets, 
the electrolytic capacitors, or on switches. 
Thus, any small assembly can be replaced 
easily and without disturbing any other 
assembly. 

The best method for assembly is as 
follows. All parts are mounted and 
soldered onto the Vector socket turrets. 
All resistors and capacitors should he 
cheeked to ascertain that the resistors are 
not open and that the capacitors have a 
high resistance. After the turrets are 



Fig. 7. Rear view 
of control unit. 
Tubes with shields 
from right to left 
are v\, V 2J and 
V^. Tube in upper 
left corner is 6X4. 
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from shifting and interfering wioh each 
other. 

Some remarks about the parts are 
necessary. Adherence to the suggested 
list is urged because all the parts are 
chosen from the standpoint of size, toler- 
ances, and proved reliability. 

Parts with larger tolerances in ay be 
necessary for tailoring equalizer circuits 
exactly; for other uses they are permis- 
sible, but many measurements aud con- 
siderable substitution of parts could be 
necessary to achieve desired results. The 
parts list also reflects the experience 
acquired during the actual construction. 

The design of the wiring is shown in 
Fig, 10 and should he followed closely. 
The individunl parts are located tor 
minimum hum. Standard telephonic 



Fig, 8. Control unit 
with front panel 
opsn. On panel 
from feft to right 
are headphone 
jack, tape/FM/ 
phono switch, gain 
control, music- 
voice switch, hear- 
ing contour com- 
pensator, ond pilot 
light. Vector turrets 
from left io right 
are V 1# V 2 , and V^. 



inside the chassis, substitution of parts 
is not particularly easy. Wires do not 
have to be wrapped around the terminals 
before soldering. JO ven the l.\ S. Navy 
has accepted finally the fact that solder 
has sufficient strength to support parts. 
After the turret assemblies are complete, 
they are mounted on top (yes, on top) 
of the chassis. Now the Vector socket 
turrets are completely wired. This top 
of chassis technique, which provides 
plenty of working 1 room, offers the great- 
est accessibility and ease of wiring. Al- 
though these turrets are handy little 
gadgets, once they are loaded with parts 
and mounted within a chassis soldering 
at the lube terminals is very difficult. 

Twisted pairs of color ended wires are 
used profusely, Tlir* color code removes 
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the necessity for locating the end of n 
particular wire with an ohm meter. A 
pair of wires should not be twisted by 
grabbing one end and twisting the? other. 
The proper method is childishly simple. 
Two pieces of wire are out to the desired 
length. One end of each is clamped to- 
gether in a vise. A wire is grasped iu 
each hand close to the vise. Then each 
wire is twisted clockwise with the fingers. 
At the same time the wrists are moved 
about each other counterclockwise. This 
action is repeated until the pair are 
twisted together, The twisted pair will 
he neat, tight and symmetrical. Describ- 
ing the action is far more awkward than 
doing it. 

The twisted pairs thai, go to switches 
should be soldered at the Vector socket 
only. The filament, plate and ground 
lends are laced at this time. The wired 
sockets are removed from the top of the 
chassis and relocated inside after all 
soldered joints have been inspected. 
A Rer the remainder of the parts are 
mounted on top of the chassis, the power 
supply circuits are wired completely and 
laced into a cable. 

Switches are assembled next. For re- 
liability all active contacts are wired in 
parallel. Most of the resistors and ca- 
pacitors require their leads to he very 



short. Extreme caution should be used 
in soldering so that the parts will not 
he overheated. An angle bracket {Fifj. 
0) is used to mount 0 n and C lK on S\. 
Switch lS' 0 and its bracket arc mounted to 
the front panel and these capacitors are 
bolted to the inside of the bracket. Rests- 
tors B*j and Z?_., ? I heir complete the com- 
pensator circuit. The controls, monitor 
jack, and pilot light are mounted on the 
front panel. Once the twisted pairs of 
wires have been cut. to length, the wiring 
can be completed. Lace as indicated. Those 
pairs of wires connecting the coivrrols 
to the remainder of the circuit should be 
long enough so that the front panel can 
be opened at least 00 dcg. without strain- 
ing the wires. 

Each soldered joint should be ^in- 
spected. The filament and plate leads 
are checked for "shorts" to ground. If 
the unit passes a mechanical and elect ri- 
gid inspection^ the front panel can he 
installed, the tubes and shields inserted, 
and the control unit is complete. 

Construction of this amplifier was not 
without its problems. The proximity of 
the Hearing Contour Compensator to the 
power supply resulted in hum caused by 
electrostatic coupling. The electrostatic 
coupling can be removed by shielding 
which, in turn, can be accomplished by 



two methods. First and the more di Hi cult 
of the two, the compensator switch can 
be completely enclosed in a metal box. 
Tn this ease the switch recommended is 
Centralab PA-2002. Second and easiest, 
a shield can be mounted on the back of 
the switch, in which ease Centralab 
switch PA -2010 should he used. This 
switch has two sections each having two 
poles and 2 to 6 positions. The rear sec- 
tion should he removed, and an inter- 
section shield (Centralab catalog P-320) 
should be substituted. Although it is not 
shown in the photographs, the author 
employs the first method. 

Observant readers will notice some 
discrepancies between the parts list ami 
the parts visible in the photographs. The 
power transformer shown was employed 
because it was available. Unfortunately, 
male chassis connectors iu the Amphenol 
type SO series are no longer available. 
Anyone who wishes to duplicate this 
unit will have to employ short cables 
with male connectors (J. and J 0 ) for 
the outputs. 

Results 

The first model of the control unit did 
not have input transformer 7%. However, 
the noise level and gain of the first 
stage was unsatisfactory. The perform- 
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unee was im proved by the addition of 
input. transformer 7\, (Chicago Trans- 
former WF-28) in conjunct ton with 
shield SH l (United Transformer shield 
A-33). The transformer is mounted be- 
tween Vj and V 2 with the name plate 
towards V r Then the shield is bolted to 
the transformer. During these tests con- 
siderable variation of hum pickup and 
microphonics was discovered in the 
KF-SG. Therefore, three or four EF-S6>s 
should be pure based, and the one least 
subject to hum pickup and microphonics 
should be used for Vj. 



The results o£ the construction ol' this 
eon t ml unit have more than compensated 
for the expense and time, The disc equal- 
ization is known to be within ± 2 dh of 
the standard curve, A more exact, enrve 
can be obtained by changing values of 
R if K. } C S} and C v However, the time 
involved to get an exact curve is not 
justifiable. Background noise is ex- 
tremely low. With either tuner or 
disc input the noise is dh below 

the 0.6- volt output. With tape input the 
noise is even lower: -91.7 db below the 
0. Ik volt output. Compensation is pro- 



vided for the differences between 111A 
and lfiOA tape. Tins Hearing Contour 
Compensation is the heart of the unit 
and audio system. Greater realism is 
achieved since the design is on a more 
scientific basis than that which depends 
upon the manipulation of: bass and treble 
controls. The monitor circuit has another 
advantage besides being an aid in elimi- 
nating commercials. If oik; wishes to 
listen late at night without disturbing 
anyone, the power amplifier can be 
turned off and headphones used exelu- 
(Conthmed on yuujf- $(>) 
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Fig. 10- Complete wiring diagram of control unit. 
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Measurement of Amplifier 
Internal Impedance 



W. hi ANDERSON 



An analysis of the possible errors which may be encountered 
with various methods of measuring output impedance, 
and a suggested method which minimizes the errors. 



NI N* KT KE X I-' I I-'T Y - F I V li Will p 1' ob a b 1 y 
go down in automotive history as 
"Wraparound Windshield Year." 
For similar reasons it will likely be 
called "Controlled Damping Year" m 
an die circles. While not wishing to got 
involved in the controversy as to how 
much damping is op Li mum, it is surely 
safe to point out that the source im- 
pedance the speaker see* is important 
for two reasons: 

1. It determines the terminal voltage 
htjhavior in the face of inevitable 
speaker impedance change accompanying 
frequency change. 

2. It is the load -when the speaker acts 
as a generator ;ind releases stored energy. 

The determination, on paper, of such 
s o u ree 1 m ped a 1 1 ees gene r a 11 y p re se n t s 
no particular problem, TVhen no feed- 
back is present f the speaker looks back 
into the secondary olnnie resistance plus 
the resistance transformed down from 
the primary. This primary resistance 
includes the primary ohmic resistance 
plus the a.c. plate resistance of the 
tubes. For instance, Fig. 1 shows two 
6Y6 triodes (plate resistance about 
2000 ohms each) feeding a 13-ohm load. 

The source resistance seen by the load 
would be 1.0 ± (2 x 2000 f. 1000) (13/ 
13,000) -6.Q ohms. If negative voltage 
feedback alone is present from seeond- 

■ ■iSd Church St. : Toronto 5, Ont. s Canada. 





Ffg. 1. Experimental amplifier output 
circuit. 



Fig. 2. Constant voltage equivalent 
circuit. 

ary hark to the amplifier, this d ohms 
will drop by the same factor as the gain 
is reduced by the application oil the 
feedback. For instance, if the input re- 
quired when feedback is applied (for 
a constant output) is 5.5 times the in- 
put required when feedback is absent, 
the source impedance will drcp to 
$/5:6 - t.t ohms. 

If n ega t i v< ? c u r re n t feed buck on! y 
wor:> applied, the impedance would 
rise but not necessarily by any simple 
factor related to gain drop. The catch 
is that many feedback circuits are 
hard to exactly classify as voltage or 
current, negative or positive, and in 
such cases calculation is indeed difficult, 

Taking a cue from Lord Kelvin, the 
obvious nest step is to attempt a meas- 
urement. There seems to be no widely 
accepted standard and only two sug- 
gested methods could be discovered in 
the literature. 

The first approach 1 is, briefly, to 
view 1 lie output circuit (Jfffy; 2) as a 
constant-voltage source which can be 
measured with the load terminals open 
circuited — that is, with H L -'^. Then if 
R f - \> dropped in value until the output 
voltage drops to one half the open cir- 
cuit value, R L must equal H in! . 

There seem to he two more or less re- 
lated objections to this approach : 

(lA) Since the load seen by the tubes 
may vary from a pure inductance to a 
very low resistance, the assumption of 
constant voltage, let alone con s* an t 
waveform, is difficult to justify. 

(2A) An amplifier with low source 
resistance lias a very stable output volt- 



age and it nmy be almost impossible to 
reduce the terminal voltage to one-half 
without encountering error related to 
resistance of the leads connecting the 
amplifier to its load. 

''Backward Driving" Method 

The second method,- Fig. 3, is to drive 
,i known current through the output 
terminals of the amplifier and ascertain 
the voltage drop it produces. There are 
two possible objections to this technique : 

(IK) If feedback is being taken from 
the output terminals in some manner, 
care must he taken that the equipment 
involved in measurement does not dis- 
turb the feedback arrangements. 

(2B) Tf the amplifier i? being op- 
crated beyond straight class A, the 
plate resistances rise as the tubes be- 
come cut off for part of each cycle, 
(theoretically up to 2.0 times the class 
A va I n e when operating Class B ) , s 
consequently the source impedances rise 
uhen going from class A to AB to B. 
This method would not reveal this 
change since there is no signal coming 
through the amplifier in the usual way. 

It might be possible to run enough 
secondary current so that the primary 
voltage swing will exceed E bh of the 
stage and in this way simulate normal 
operation. This would, however, re- 
quire an external source of known in- 
ternal resistance whose power rating 
would be at least the damping factor 
squared times normal power output of 
amplifier under test. In this instance. 
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Fig. 3. "Backward driving"' method 
determining internal impedance. 
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Fig. 4. Calculated 
internal imped- 
ance for various 
values of "ft". 



this would amount to (6/1 J)- x 4 = 119 
waits. Here again the lower the internal 
resistance, the greater the problem in 
measuring it. 

Examples 

A small push-pull triode GV6GT am- 
plifier of conventional class AB design 
was used for a number of tests described. 
About jo db voltage feedback from 
th.e output transformer secondary was 
available but could be readily removed 
for comparison. The calculated source 
impedances were as outlined above — G 
ohms without feedbaek and about 1 
ohm with feedback. With the rated load 
of 13 ohms, about 4 watts power out- 
put could be obtained with tolerably 
small distortion throughout the range 
from 40 to 15,000 ops. Naturally, the 
power-frequency response was smoother 
when feedback \vas used. 

The open circuit/half voltage method 
was tried first. It gave answers tbat 
were almosL dead on the calculated 
values provided the level of measure- 
ment whs kept quite low (a quarter of 
a watt or so) otherwise severe squaring 
was encountered as the load resistance 
was dropped. See (1A), preceding. If 
this distortion was disregarded, nearly 
any answer one wanted could be pro- 
duced because the voltmeter reads the 
square root of the sum of the squares of 
the various frequency components and 
the rending is a function of the d egret 1 



AMPLIFIER 



TVM 



fig. 5. "Smalt increment" method of 
measuring internal impedance, 



of distortion as well as the magnitude 
of the fundamental. 

Figure- 4 is an i 1 lu s t r a t i o n of t h e 



after all did not take into account class 
A 13 operation. 

The difficulty with this method (par- 
ticularly when feedback was on) was 
that one was required to read extremely 
small voltage variations across the full 
load and then divide by the known re- 
sistance in both cases in order to find 
th e en i t en t eh a n ge and, s u bseq ne n 1 1 \\ 
the source resistance. Some streamlin- 
ing- of the procedure may be effected 
by using the layout of Fig, 7. Bj r the 
use of the voltmeter across the 1-ohm 
resistor alone, we have the current with- 
out further computation, only now it is 
necessary to multiply this voltage by the 
number of ohms total load in order to 
find the amplifier terminal voltage in 



Fig. 6. Internal im- 
pedance vs. power 
leveL 
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point raised in ( IB) regarding the Fig. 
3 layout. Since the impedance of the 
Step-down transformer secondary was 
negligible, the current metering- resistor 
R becomes the amplifier load. The mag- 
nitude of this resistance is of substantial 
importance when feedback is used since 
the signal that goes back up the feed- 
back path and is amplified sees the re- 
sistor as the load. 

To get around objection (1A) if one 
makes only a small change in the load 
resistance, the internal voltage of the 
amplifier should only be slightly affected. 
If ii. then were possible to measure the 
umaU change in output voltage and 
divide it by the small change in current 
through the load, the quotient would be 
the internal impedance (see Appendix). 
Accordingly, the load was changed from 
18 to 14 ohms., then from 13 down to 
12 ohms (see Fig. 5). the internal im- 
pedance computed and the values aver- 
aged. Incidentally, the two values in 
each pair were always within ten per 
cent and usually much closer. This was 
(hmu for several power levels, both with 
and without feedback and the results 
are shown in Fig* & Note that sit low 
power levels the internal impedance 
drops down to the computed level, which 



each case. The simple advantage of this 
layout lies in the fad; that with very 
low source impedances the output cur- 
rent rises sharply with a drop in load 
resistance and since the meter is essen- 
tially a current-measuring device, 
greater a ecu racy can be obtained than 
if we were trying to observe a total 
voltage change. The values obtained 
{Continued on V a 9 R 4S) 
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Stereophonic Recording and 
Playback Amplifier 



WAYNE B. DENNY : 



Optimum performance may be had with many professional or semi-professional tape decks when em- 
ployed with the amplifier system described here. Both stereo and monophonic uses are provided. 



WITH THK ADVENT of stci'OO re C'0 I'd S 
the present popularity of recorded 
stereo tapes can he expected to 
diminish somewhat. Certainly the new 
discs are more convenient and the cost 
differential between the two is considera- 
ble. i\~ e\ crtheless, the amateur recordist 
will find it simpler to use tapes for those 
eases when? excessive duplication is not 
required. Although single-x lninnel tape 
reo orders have found wide public: accept- 
ance good two-channel machines are 
neither common nor inexpensive. Yet. 
the serious amateur can make excellent 
stereophonic recordings without undue 
financial strain if he is willing to 
work out a system employing one of the 
several tape-decks currently available 
which can be adapted to the purpose. 
One such deck is the Viking 
machine and the system to be described 
was designed for use with this machine. 
Other manufacturers make similar ma- 
chines which could be used with little 
or no modification of the electronics. 

Tn the initial stages of design it was 
found difficult to incorporate both versa- 
tility and simplicity into the same sys- 
tem. Admittedly, simple and foolproof 
operation is desirable but an analysis of 
requirements showed tluit the inclusion 
(if a "function switch 1 ' (as found in 
popular commercial units) would limit 
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Fig. 2. Inspection of this functional diagram of the recording-playback indicates 
that it may be used for single channel recording and playback, two channel record- 
ing and playback, sound-on-sound recording, tape duplicating, and as a genera! 
purpose preamplifier and mixer. Bias supply and electronic level indicators are 

not shown. 
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the usefulness of the amplifier, which is 
shown in Fig. 1. Consequently, a plug- 
and-jack system of interconnection uas 
adopted and the experience of several 
months h:is shown the wisdom of this de- 



cision. Despite its seeming complexity, 
the sophisticated amateur who under- 
stands his circuits will find the construc- 
tion and op e rat ion of this unit perfectly 
s t ra \g[ 1 1 for wa r d , 




Fig. 1 . Front view 
of amplifier. 



System Philosophy 

Although the present recording and 
play hack- amplifier is intended for ama- 
teur use this does not imply that quality 
of performance is compromised. The 
sy stein e j n p 1 o y s th e u sua 1 N A K T H 
equalization in the recording sections and 
the playback amplifiers are adjusted for 
flat response from tapes usin^ the 
NARTB characteristic. Noise is mini- 
mized by the use of an external power 
supply and by employing' d.c. on the 
heaters of all tabes operating at low 
signal levels. Inherent amplifier noise is 
below tape noise under conditions of use. 
120-cps bum is inaudible. 
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Fig. 3. Schematic diagram of the recording-playback unit. Although several chassis grounds are indicated fhe circuit <s grounded 
to the chassis at one point only, preferably near the input jacks. Extreme care must be exercised to avoid ground loops, 
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It was desired r-hat recorded material 
should be monitored both prior and 
subsequent to the actual recording proc- 
ess : switches permit listening compari- 
son between in coining 1 and recorded sig- 
nals Recording and playback facilities 
are provided in duplicate for single- or 
two-channel use. One rather novel fea- 
ture of the system is the inclusion of a 
hybrid or monitor amplifier whose signal 
is derived from both right and left hand 
channels at all times. This hybrid chan- 
nel is useful for feeding a ''middle'' am- 
plifier and speaker: this procedure effec- 
tively rids the playback of that "hole in 
the middle effect sometimes experienced 
with certain types of speaker placement. 
1 1 does not correct for incorrect speaker 
phasing, however. 

The system philosophy is best under- 
stood by reference to Fig. 2 which shows 
the system in block form. Examination 
of this diagram serves to indicate the 
versatility of the unit. A four-position 
mixer is provided. With switch S 5 closed 
all inputs are connected to each record- 
ing channel. When is open each chan- 
nel is provided with two inputs for high- 
and low-level signals- Switches S s and jS\ 
select either the incoming program or the 
playback signal for monitoring, The sin- 
gle VU meter is connected to the hybrid 
channel at all times. This is a bit un- 
usual and originally some doubts were 
entertained about the wisdom of this 
arrangement. However, it should be em- 
phasized that separate visual monitoring 
of each channel is possible by the in- 
clusion of two electronic level indicators : 
these are not shown in Fig. 2 but are 
used to indicate approximate recording 
level and balance between channels. 



The two microphone-input circuits are 
arranged for either high- or low -imped- 
ance mi its. Regular three- wire recepta- 
cles are used for balanced low imped- 
ance connections. Switching from low to 
high impedance is automatic. It will be 
noted that several input and output cir- 
cuits employ paralleled jacks : in each 
case one of the jacks is mounted on the 
front panel, the other on the rear of the 
chassis. The utility of thi* arrangement 
is obvious. 

Circuit Details 

Inspection of Fig. 3 shows a total of 
thirteen tubes not including voltage 
regulators and volume indicators. Al- 
though the circuit appears somewhat, 
complicated it can be seen that the two 
playback amplifiers are identical as are 
the recording amplifiers. Circuits and 
component values are usual for ampli- 
fiers of these types — no tricks are em- 
ployed. Probably other circuit arrange- 
ments could be used, but the ones shown 
operate efficiently and no revision is 
contemplated. 

Hum is reduced to minimal values by 
heavy by- passing of cathode resistors in 
low-level circuits in addition to d.c. on 
the heaters. Measurements showed that 
some residual hum voltages remain in the 
output of the d.c. heater supply even 
though heavy til te ring is employed, 

Recording equalisation employs both 
RC circuits and LC resona7\ce. The reso- 
nant circuits are used in the cathode 
returns of V 9B and Y l0B : a resonant fre- 
quency of .16,000 cps provides the opi- 
mum response at high frequencies, RC 
equalizers in shunt with the plate cir- 
cuits of V lA and V. 3A are used for play- 



back. Resistors R. g and R i0 are chosen 
fo.r maximum flatness of h i«h-t' requeue v 
response when playing tapes recorded 
with NAliTB characteristics Some ad- 
justment, of values for R u and U I0 may 
be necessary particularly if the head gap 
width differs appreciably from those 
used in the Viking deck. 

Resistors used in low level rinmits — 
particularly plate and cathode resistors 
— should be selected with care if mini- 
mal noise levels are to be achieved. Ex- 
cept in the case of components used in 
equalising circuits the values of resistors 
and capacitors are not critical. Plus or 
minus 10 pel' cent tolerance was found 
to be ample. Such components gave gain 
vs. frequency curves for the two record- 
ing amplifiers which differed by no more 
than .1 db; the same was true for the 
playback amplifiers. 

With Que exception of the heater sup- 
ply, the power-supply circuit is entirely 
conventional. Details are shown in Fig. 
4. A two-stage capacitor-input filter pro- 
vides low ripple. The two volt age -regu- 
lator tubes shown in Fig. 3 arc not re- 
quired to reduce hum. However, their 
use does provide a constant plate-supply 
voltage when the bias oscillator and re- 
cording amplifiers are turned orr and on. 
They also contribute to a low value of 
elective power-supply impedance at low 
frequencies where feedback (motor-boat- 
ing) can be a problem. 

Two 6.3-volt heater transformers are 
connected with their secondaries in series 
to provide approximately twelve volts 
d.c. at the heaters of tubes operating at 
low .single levels. A husky selenium recti- 
fier is used in the conventional bridge 
arrangement. The associated filter re- 
moves most of the a.c\ ripple. Actually, 
each 2400-nf capacitance consists of two 
1200-ut' units in parallel. Resistor R 1}A 
is adjusted to give the requisite heater 
voltage. 

Returning to Fig. H it is seen that 
switch & t energizes the right recording 
ampliiier, electronic volume indicator, 
and the bias oscillator. Switch S. 2 op- 
erates in .similar fashion for the left re- 
cording channel. A glance at the electric 
eyes immediately indicates whether the 
associated channel is operative and, more 
important, it shows whether the bias os- 
cillator is on or off. This is important 
in preventing accidental erasure of 
prized tapes. 

Cathode followers are employed in all 
output circuits. The hybrid, or monitor, 
amplifier uses two cathode followers so 
as to isolate the VU meter from the out- 
put. The relatively low impedance of the 
meter introduces some waveform dis- 
tortion, This distortion has little effect 
on the meter indication but is most un- 
ci es i ra b le i n the n 10 n i to r i 1 1 g el i a n n el . 
T his sa n i c Low i m p e dance r eqn i res a 
large electrolytic coupling capacitor. The 
leakage inherent in electrolytic oapaci- 
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Fig. 4. The power supply is mounted on a separate chassis and connected to the 
amplifier by means of a six-conductor cable. Heavily filtered direct current is used 
for the heaters of tobes operating at low signal levels. 



www.americanradiohistorv.com 



tors is undesirable in the monitoring' cir- 
cuit Tint has no noticeable effect on the 
meter indication. Separate cathode fol- 
lower* solve these problems nicely. 

Recording bhts adjustment is provided 
by variable resistors and U m which 
arc mounted near the bins oscillator in 
easily accessible positions, Initial adjust- 
ment of bias currents is best accom- 
plished by measuring- the a.c. voltage 
across a known resistance in series with 
the recording heiids. Then, the YU meter 
is inserted successively into jacks 15 and 
16 and its indications noted. Thereafter, 
the VU meter is used to cheek bias cur- 
rent as required. 

Mechanical Details 

Inspection til Fig*. I and 5 shows that 
the assembly consists of two sections, 
each employing a separate chassis. The 
bottom chassis contains the recording: 
amplifiers, bias oscillator, and associated 
circuits; the upper chassis (which is in- 
verted with the tubes projecting 1 down- 
ward) contains the playback amplifiers, 
monitor amplifier, and volume indicators. 
(Logically, the latter belong - "down- 
stairs'- since they are associated with the 
recording' amplifiers but they were moved 
up because they are more easily ob- 
served in this position.) 

Practically all the circuitry associated 
with the various amplifiers is mounted 
on subchassis. These subchassis arc lo- 
cated inside the visible chassis and shock - 
mounted thereto by means of self-lock- 
ing' bolts and soft rubber groin mets. The 
tubes project through the main chassis 
through holes cut sufficiently large to 
(dear the tube shields with plenty of 
room for movement. This system for 
shock mounting 1 is recommended — abso- 
lutely no trace of microphonism has been 
observed even under conditions of severe 
mechanical vibration. It is important, 
however, to proportion the moving mass 
to the stifrness of the mounting so that 
the natural frequency of oscillation is 
very low. Otherwise, the benefits of 
shock mounting are questionable. All 
heater wiring is run between the sub- 
chassis and the main chassis. The wires 
pass through small gronimeted holes im- 
mediately adjacent to the heater termi- 
nals of the sockets- This arrangement 
effectively shields the heater wiring and 
reduces the shielding required on signal - 
carrying leads. This procedure improves 
high-frequency response. 

The outer chassis assembly is stiffened 
by two hand-made brackets shown in 
Fig. 5. These are made of heavy alumi- 
num stock. Weight is reduced by using 
aluminum for chassis and panels. 

The tape deck can be fastened to the 
amplifier unit in a number of ways. 
After several arrangements were tried 
the one shown hi Fig. 6 was found most 
suitable. Two aluminum "Tee" bars were 
drilled and tapped to standard rack di- 
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5. Rear view of unit showing inverted chassis housing playback amplifiers. 



mensions. Then ;i couple of i 'adaptors 7 ' 
were fabricated of aluminum to hold the 
deck at an angle. This permits maximum 
ease in tapi^ handling and retainers are 
not necessary to hold the reels in place 
as would be required ii; the deck were 
mounted vertically. Some form of shock 
mounting for the tape deck is desirable 
to minimize mechanical noise. 

The overall package lacks the easy 
portability of some commercial record- 
ers. Even though all aluminum construc- 
tion is employed the amplifier, tape deck, 
and power supply weighs approximately 
fifty pounds. However, the unit fits 
nicely into the trunk of an automobile 
and no transportation difficulties have 
been encountered in the field. 



Operation 

The Viking l fl F75SR tape deck, like 
several other commercially available 
units, is fitted with l single-track erase 
bead, a single-track recording and play- 
back head, and a pair of heads mounted 
in-line for stereo recording aud play- 
back. In the ease of single channel re- 
cording the erase aud single track heads 
are connected in the usual fashion by 
means of suitable patch cords and the 
appropriate stereo head is used for 
playback. This arrangement is tine pro- 
vided that material is recorded on only 
one side of the tape. Otherwise, adjacent 
track cross -ta Ik is a problem. Where this 
(Continued on page 53) 




Fig. 6. The Jape deck is attached io the amplifier by means of two "Tee' J bars. Al- 
though the power supply is shown next to the amplifier it should be no closer than 
three feet when ji is being used. 
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Sound Reproducing Systems 



Monaural, Binaural, Monophonic, and Stereophonic 

HARRY F. OLSON* 



A clarification of the definitions of the various types of systems encountered currently, 
as presented by a recognized authority in both acoustics and sound reproduction. 



Tm K-K PitODUCT ION OF SOUND is the 
process oi: picking up sound at one 
point and reproducing it either at- 
the same point or some other point either 
at the same time or some subsequent 
time. There are many different types of 
systems employed for the reproduction 
of sound. In this connection, sound re- 
producing systems in use today may be 
classified as follows: monaural, binaural, 
monophonic, and stereophonic. There ap- 
pears to be considerable confusion in the 
proper use of these terms in designating 
the four fundamental types of sound re- 
producing systems. The result is an al- 
most indiscriminate, ftp plication of the 
terms to n a related systems. For this 
reason it appears desirable to define and 
describe the use of the four terms. 
Therefore, it is the purpose of this paper 
to define and describe the characteristics 
of monaural, binaural, monophonic, and 
stereophonic sound systems. 

Monaural 

A monaural sound reproducing system 



RCA Laboratories* Princeton, _Y. J. 
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Fig. 2. Binaural. 
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Fig. 1 . Monaural. 



is a closed circuit type of sound repro- 
ducing system in which one or more mi- 
ero phones are connected to a finale 
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Fig. 3. Monophonic. 



transducing channel which in turn is 
coupled to one or two telephone receiv- 
ers worn by the listener, its in Fuj. 1. 

Binaural 

A binaural sound reproducing system 
is a closed circuit typo of sound re pro - 
ehieing 1 system in which two microphones, 
used to pick up the original sound, are 
each connected to two independent cor- 
responding transducing channels which 
in turn arc coupled to two independent 
corresponding telephone-: receivers worn 
by I he listener, as in Fig. 2. 

Monophonic 

A nionophnnic sound reproducing sys- 
tem is a field type sound reproducing 
system in winch one or more micro- 
phones, used in pick up the original 
sound, are coupled to a single transduc- 
ing channel which in turn is coupled to 
one or more loudspeakers in reproduc- 
tion, as in Fig. 3. 

Stereophonic 

A stereophonic sound reproducing sys- 
{Confimied on page 56) 
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Fig. 4> Stereophonic. 
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For superb hi-fi listening.. . . ^Jensen presents ... in modest space 

... at new low costs . . . performance challenging comparison 
with speakers of any size at any price! 

_ Featuring the new Flexalr* woofer and Bass*- Sup erf lex* enclosure principle 

!?*fc-^ that establish completely new standards of bass reproduction. 




A new 12" 3-way system, the CN-100 reproducer gives a new small-scaled 
line furniture look to the hi-fi speaker, ideally suited to small living spaces. 
The 12" Flexair superior resonance woofer in Bass-Superflex enclosure 
gives full bass response to a low 20 cycles. Special 8-inch mid-channel and 
RP-103 h-f unit assure smooth clean response to 15,000 cycles. Crossover 
frequencies 600 and -1000 cycles, 22" H., 21" W., 18 V," D. Available m 
Walnut, Tawny Ash, and Mahogany. Net Price 143. SO 



BF-IOO ENCLOSURE FOR 12" SYSTEMS 

In up-to-The-minute "Flair Line" styling, (he BF-100 cabinet is ideal for all 
12" speakers, and system kits including those with Flcxair Y2" woofers. 
Incorporates new acoustical design with tube-loaded port for unusual ex- 
tension of the 1-f ninge. Available in Walnut, Tawny Ash and Mahogany, 

Net Price.... 69.50 



JENSEN'S AMAZING TR-IO TRI-ETTE • Big Speaker Bass in Smallest Space 
Sophisticate 1 s Choice in 3-Way Components 

Heart of the Tri-cttc is the new Flcxair 12" woofer with its superlow free-air resonance of 20 cycles and 
high damping. In conjunction with the new Bass-Super (lex enclosure, useful response down to 25 cycles is 
attained with the lowest distortion ever measured on such a small reproducer. Cabinet is extra rigid with 
Fiberglass lining. Special 8-inch midchanncl handles the range from 600 to 4,000 cycles, through L-C 
crossover network, RP-103 Tweeter carries the response from 4>000 to 15,000 cycles. 1 j 7 / s " H., 25" W., 
11%" D. Choice of Walnut, Tawny Ash and Mahogany, Net Price 11 4. SO 

ST-944 Stand . For floor use. Places top of cabinet 2S' y above floor. Net Price. 12.95 

ST-945 Base . For table or shelf. Net Price 5.45 



ABOUT JENSEN'S NEW FLEXAIR WOOFER 





The new Jensen Flex air Woofers are designed to extend bass response down to very low frequencies, 
They have highly-damped superlow resonance at the very bottom of the audio range — 16 to 20 cycles. 
They have an exceptional degree of linearity and are capable of a total movement of l'\ In even a rela- 
tively small Bass-Superrlex enclosure, they deliver their extreme low-frequency performance with a new 
low in distortion. 




KT-33 3-WAY SYSTEM KIT 

Includes basic speaker components for 3-way system identical 
in performance wjth Jensen CN-100 and TK -10 reproducers. 
Includes Flexair 12-inch woofer, special 8 inch m-f unit, and 
RP-103 compression h-f unit. Complete with control, crossover 
network, wiring cable, and full instructions for building enclosure 
and installing speaker system. Net Price $80.00 




KT-34 TRI-PLEX II SPEAKER KIT 

Components used in the TP-250 Tri-Plex II reproducer, 
15-inch Flcxair woofer, new compression driver m-f unit, 
and new phase correcting su pert wee ten Response from 16 cycles 
to upper limits of audibility in Jensen Bass-Supcrflcx 
enclosure ( Jensen BF-200 suggested), Complete with 400 
and 4,000 cycle networks, wiring cables and instructions for 
building enclosure, Impedance 16 ohms. Not Price $179.50 



NEW TP-250 TRI-PLEX II 3-WAY SVSTEl 



This latest version of the Jensen Tri-Plex reproducer incorporates the extreme bass capa- 
bility of the 15M-Jcxair woofer, in combination with advances in mklchannei and super- 



twecter design. This beautiful unit outperforms any speaker system of comparable size or 
cost. Excellent for superb monophonic reproduction or as one side of a stereo system 
Response range, 16 cycles to beyond audibility. Components available also in kit form (see 

KT-34). H., 341V W., 1834" D. Net Price 294.50 

BF-200 Cabinet only for 15" Systems* net price 129.75 



Jensen 

Division of The Muter Company 



MANUFACTURING COMPANY 

4601 S. Laramie Ave., Chicago 38, Illinois 

In Canada: J. R. Longitoffe Co., Ltd., Toronto 
In Mexico: Radios Y Television, S.A., Mexico D.F. 
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Hybrid Feedbacks for 
Power Amplifiers 

HERBERT I KEROES * 

While feedback in most amplifiers is partially dependent on the load impedance, it is possible 
to eliminate this effect to a large extent with a claimed improvement in overfall performance. 



Much j nth it i! st ha* been evinced in 
the system of Hybrid Feedback 1 
as developed and used in the 
Aero-sound Ultra-Linear II power ampli- 
fier. This system prevents interaction 
between feedback circuit and load; 
consequently its use results in a feed- 
back system inherently more stable than 
the conventional systems now used. 

The circuit has been developed from 
a consideration of the unique properties 
of the hybrid coil, a device long used 
in telephone communication to permit 
amplification in both directions on a 
telephone line without interaction. This 
property of circuit isolation is put to 
use in a similar maimer between feed- 
hack and output circuits of ;tn ampli- 
fier. 

In its usual form, I lie hybrid coil is 
a three -winding transformer composed 
of a primary winding and two series- 
connected secondary coils of equal 
turns, and is shown dia grammatically 
at (A) in Fifr 1. If power is fed to 
the primary, it is divided equally be- 
tween each load resistor* the two load 
resistors being of equal value.. Another 
resistor is used to supply balance, and 
is shown connected between the junction 
of the two secondary windings. When 
all circuit resistors are chosen in a cer- 
tain relationship, the circuit has several 
unique properties. A voltage placed in 
series with one load will not be reflected 
into the other load. A voltage placed 
in series with the iKilmicing resistor will 
not. appear in I he primary winding of 
the transformer. The hybrid Arrange- 
ment can then evidently he used to di- 
vide output voltage, between load and 
feedback circuit without interaction. It 
would not be economical to divide power 
equally between load and feedback cir- 
cuit, hence the section of the secondary 
which energizes (he feedback circuit is 
composed of just enough turns to sup- 
ply the requisite amount of feedback 
voltage. 

The solution of a hybrid circuit where 
the secondary winding is comprised of 

A cm Product 'a Co., Philiuh'lphi&j 2 y a. 
i Patent pending. 
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FEEDBACK M I 
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"1 




Fig. 1. Schematic of voltage and current 
relationships of the hybrid feedback 
arrangement. 



two series-connected coils of equal turns 
is well known, and to be found in most 
standard texts. Where the secondaries 
are not of equal value., the solution is 
not easily available, and will be de- 
veloped here. Another property of the 
hybrid cite ait will also be developed- - 
one which, to the best of the author's 



knowledge, has not been previously dis- 
closed. 

As used in the Ultra -Linear II ampli- 
fier, the output transformer forms a 
hybrid coil, and the output circuit is 
shown at (B) in Fig. 1. The circuit of 
the output transformer alone is shown 
at (C). The voltages and impedances 
appearing across the various windings 
arc as follows : 

A' ( , Tlje open -circuit plutc-to- plate volt- 
age of the output stage. 

E\> A voltage introduced into the load 
circuit to determine its effect on the 
feedback voltage. It may be na 
equivalent voltaic generated by a 
change in load impedance (:iu as- 
sumption valid by the compensa- 
tion theorem), or u hack emf gen- 
erated by the load. 

c The voltage across the primary wind- 
ing of the transformer, composed 
of n turns. 

c.j The voltage across the winding .sec- 
tion composed of n } tunas and 
which connects to the feedback cir- 
cuit. 

v. The voltage across the winding sec- 
tion composed of ^i. turns and which 
connects to the load. 

Zi The feedback load impedance. 

'/,. The output load impedance. 

Z- The balancing resistor. 

The plate impedance of the uiiljuii 
tubes. 

We may write the equations for the 
voltage drops in each loop in terms of 
the loop currents and impedances by 
KirehoJFs law, and t.Jie.se give relation- 
ships (a), (b), and (c) below. Equa- 
tions (()) and (v) are relationships that 
exist in any transformer, the sum of 
the aiup?re turns in each winding being 
zero, and the exact proportionality be- 
tween the open circuit voltage and turns 
in each winding. 

(b) e ; = Z 3 i 2 - (a, -vZ 3 )i } 

(c) (>* = Zj> - {Z^Z,)l^K h 

(d) iijl ) t H 2 L -r U-f\ = 0 



The relationships of fa) and (<■') may- 
be substituted into (b), (c). and (d), 
to give the following three equations in 
which all currents are expressed in 
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-Afou, Dual FM-AM Stereo Tuner and Preamplifier 

by 



The Model 690 is clearly the most original, 
the most versatile, and most brilliantly en- 
eineered stereophonic component to make its 
appearance to date. 

Embodied in one chassis are two high quality 
1 liners: FM and AM, with a complete stereo 
prcampliiicr. The FM and AM tuners operate 

independently of each other. Ideal for FM-AM SEercD, this unique 
feature also permits two different broadcast programs to be played 
simultaneously in different parts of your home. It also enables you 
to record one program (AM for example) while listening to a 
simultaneous FM broadcast. The Mode! 690 also has an FM multi- 
plex output jack for FM— FM stereo. 

Two precision tuning meters arc provided for accurate station selec- 
tion, one for FM reception, and the other for AM. 



Pitot 



Also featured in the AM section is a broad- 
narrow band-width selector. 
The preamplifier section of the 690 consists of 
two identical preamp units. Volume, tone and 
stereo balance controls are included. The out- 
puts may he fed to any basic stereo amplifier 
such as the Pilot SA 232 or SA-260. 
The Model 590 provides inputs with equalization for stereo records, 
stereo tape l eads, tape recorders and dual microphones- There is also 
an output for making stereo and monaural tape recordings. Housed 
in a modern, low silhouette metal cabinet with brass control panel, 
the 690 is priced at $269.50, complete. 
Slightly higher in West. 

Complete specifications at your high fidelity dealer or write to: 
Pilot Radio Corp. 37-04 36th Street, Long Island City 1, N. Y. 



Electronics manufacturer for more than 39 years. 
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The Acrosound Ultra-Lineor If amplifier discussed in this article. 



terms of the applied voltages E t! aud 
E b . We may tJien solve these for the 
current in the feedback circuit, i i? aud 
the load current, iL 



( 



2 *fl 



n n 

0 - II jl , + f $jfg 

The easiest method of solving these 
equations is to effect a solution by means 
of determinants. We obtain the follow- 
ing solutions for i } and i\. 



n 



n (Z, + Z 3 )+^ z, 

H 



where 

n n n 

If we now specify the condition that 
E tt is wm'o and E h is not equal to zero, 
we find that is zero when Z ; is equal 
m value to If then X, is put 

at this vnlur\ a voltage injected into 




flie load circuit will not produce a cur- 
rent flow in the feed hack circuit. 

An impedance variation in the output 
circuit, or a back cmf generated by the 
load impedance will therefore not be 
transmitted into the feedback circuit 
We shall now show (hat Z, may have 
any value from zei\* to infinity, and 
will not atfect the proportionality of 
voltage induced by E n in the feedback 
circuit, or change the phase of the in- 
duced voltage. To prove tins we will 

take the relationship Z . -! !> }l *^~ mu j 

transpose Z, ; and Z.. This becomes 



Z. 



Zjir 



This is then inserted into 



the expression for Also \&t E b = 0> 



: Hi 



}i jZ? f Z A (n } f a. 



Z,Z, rZ.Z 



J f ■ 



v) 



Zr 



z/z< 



The denominator may then be factored, 
and we find that one factor cancels with 
a similar expression in the numerator, 
^iviutr the following solution for v'j. 



lit 



Note that the only impedance terms in 
this expression are those of the resistor 
in the feedback circuit and the value 
of the balancing resistor. If these are 
set at a fixed value, the current that 
Bows in the feedback circuit is constant, 
tl i e re fore the volt a^ e d e v elope d a cross 
the feedback load is constant and inde- 
pendent of the value of the load im- 
pedance 4 Zj. 

The hybrid system is normally op- 
erated so that the nominal value of Z 2 
produces a load current equal in value 
to i } . Xo current then flows in the bal- 
ancing resistor Z 0 and it consumes no 
power. To find this relationship, E b is 
put equal to zero and the expressions 
tor ij aud i 2 are equated. This gives 



the relationship Zj/Z^-Hj 



The 



Fig. 2. Complete schematic of the Ultra-Linear II amplifier. 



turns ratio between the feedback and 
load sections of the secondary winding 
is adjusted to this value. 

Finally, we note that if no current 
flows in the balancing resistor, the 
complete secondary ot n, plus n. 2 turns 
feeds a secondary impedance of Zj plus 
Z, ohms. The turns ratio between sec- 
ondary and primary is then )i 2 /(n^-r 
n 7 ) 3 = Z./(%t +- Z.,) . Z, is made equal to 
the correct phi te-to-p hire impedance of 
the output tubes and the turns ratio 
computed. 

In the Ultra -Lineal II amplifier, Z 3 
is made variable, This provides a varia- 
ble dumping control which changes the 
ratio between voltage ant! current feed- 
back. With the control adjusted to 
(Continued on page 51) 
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"GOLDEN CLASSIC" Model 
GC 7 (shown) wilh ,7 ^95* 
mil diamond stylus 
''GOLDEN CLASSIC" Model 
GC-5 (for profasilanol-iypc 
tone arm*} wfih .5 5^z95* 
mi] diamond ilylus 
"STEREO CLASSIC" Mode! 
CL-7 with .7mil syn- ^ * z 95* 
thelic sapphirestyfus 
'Monufocrur^r's luggeifed resole 
priccs_ 



makes stereo a practical reality— at a realistic price! 



• Fully compatible with both stereophonic and 
monaural records 

• Frequency response 20 through 20,000 cycles 

• "Floating armature" design for increased com- 
pliance and reduced record wear. Effective mass 
of stylus approximately 2 milligrams 



+m 

+ 10 

DB. 0 

-10 
-15 



1 1 1 

TEST RECORDS: 0 lo MKC WESTREX STfftEO 1A_ 




Smoolh response on bolh stereo ond monauraf records- 
Con&f&lently high separation between stereo channels.. 



• High compliance in all directions- 
Lateral compliance i x 10" 11 cm/ dyne 
Vertical compliance 2.5 x 10 u cm/dyne 

• Recommended tracking force with professional- 
type tone arm 2 to 4 grams 

• Consistently high separation between channel 
signals 

(Specifications for Model GC-5 with .5 mil diamond stylus) 

Stereo is here! General Electric makes it official 
— with the new "Golden Classic" stereo-mag- 
netic cartridge, a fitting climax to the famous 
line of G-E cartridges. For matchless reproduc- 
tion, hear it with G.E.'s new "Stereo Classic'' 
tone arm. Ask your dealer for a demonstration 
soon. Write for complete specifications. General 
Electric Company, Specialty Electronic Com- 
ponents Dept., Section 598, W\ Genesee St., 
Auburn, 1. Y. 



GENERAL 




ELECTRIC 
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Hearing, the Determining Factor 
for High-Fidelity Transmission* 

HARVEY FLETCHER 
In three parts — Part 3 
FROM THE ARCHIVES OF BELL TELEPHONE LABORATORIES 

This is perhaps the first authoritative study of the requirements for ideal systems for the 
transmission of speech and music. Much of our present-day knowledge and practice 
stems from this article, which presents conclusions derived from measurements of 
hearing on more than 500,000 people during the World's Fairs in 1939 and 1940. 



If loudness were the criterion of 
judged quality of reproduced speech, the 
effect of limiting- the band ruts been meas- 
urer!, The loss in loudness due to fre- 
qnency-hand limitation depends upon 
the level at which the speech is repro- 
duced. In Table VI the values are given 
for two loudness levels. The upper half 
of the table gives values for an initial 
loudness of 21:>,OOU loudness units cor- 
responding to a loudness level of 110 
decibels and the lower half of the table 
gives values for an initial loudness of 
4000 loudness units corresponding to a 
loudness level of 59 decibels. When it 
is realized that under the most favor- 
able eircu instances the ear can detect 
loudness differences only when they are 
greater than 3 or 4 per cent then it is 
seen that the elimination of frequencies 
a hove 5000 or below 100 would not be 
detected as any loudness difference. It 
would be useful if we had a relation such 
as that exhibited in Tnhles IV and V ob- 
tained from judgment tests of the artis- 
tic qualities of the speaking voice. From 
all these data then it is seen that the fre- 
quency range can be considerably more 
restricted for transmitting speech than 
for transmitting music, before serious 
impairment results. 

TABLE IV 

Music — .] vSav,]) (jr.w/n'Y 



Judged 
Quality 


High-Pass 
Filter Cutoff 


Low- Pa si 
Filter Cutoff 


100 


40 


15,000 


97 


70 


1 2.000 


93 


80 


9,000 


90 


90 


7,800 


85 


10O 


6,500 


80 


120 


5,600 


70 


MO 


4,800 


60 


180 


4,000 


50 


720 


3,600 


40 


270 


3,000 


30 


325 


2,500 


20 


500 


1 ,700 


10 


850 


850 
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TABLE V 

Spkkc.h — Articulation 



Articulation 


High-Pass 
Filter Cutoff 


Low-Pass 
Filter Cutoff 


per cent 






98 


40 


15,000 


98 


100 


12.000 


98 


250 


7,000 


96 


570 


5.000 


94 


720 


3.900 


90 


960 


3,100 


80 


1.500 


2,300 


70 


1,920 


1 ,970 


60 


2,300 


1 ,700 


50 


2,600 


1,500 



It was seen that the rang-e from the 
peak value of the loudest phone tie sound 
to the faintest was 56" decibels hut for 
usual conversation this is reduced to 
about 40 decibels. One would not ex- 
pcet any degradation in transmitted 
speech until the intensity level ran^e is 
decreased below 40 decibels. Measure- 
ments on the articulation of con versa- 
tional speech for smaller ranges have 
been made. 11 These were given in terms 
of the level of the speech above threshold 
and masking 1 of the noise. The noise used 
produced a uniform masking between 
250 and 10,000 cps, dropping oft at 
either .side of those limits, First lot us 
consider conversational speech of men 
and assume the listener wishes to hear 
it at levels he would obtain if he were 
2 1 /> feet from the speaker instead of 20 
feet. The values in Table 1 would then 
be raised IS decibels. From these values 
then we must deduee the level of the 
speech above the standard threshold it' 
we are to apply the data referred to 
above. 

Experiments in our laboratories have 
shown that- the threshold level for ob- 
servers with aeutc hearing of conversa- 
tional speech which is nudist or ted , is at 
a long root-mean-^qnare level ol o deci- 

" Loc cit.. p. 208* 



bels. Now the long root -mean-square 
level for speech was found by Dunn and 
White to be 10 decibels below the maxi- 
mum root- mean-square level in ^-second 
intervals. Consequently at 2 l / 2 feet from 
the speaker the men's conversational 
speech will be 63 decibels above; thresh- 
old. The a r ti cu 1 a ti on v a 1 ues g i von i t i 
Table VII are taken from 2*% 148 of 
f: 3pcech and Hearing. ,,y The noise levels 
corresponding to the various values of 
masking were obtained directly from the 
curve in Fi(j\ 3 of the paper, "Relation 
between Loudness and Masking/' 4 In 
computing the range the highest, level 
was considered to be the maximum root- 
mean-square value in J /i second* namely, 
7ft decibels. Tf we used long root- mean - 
square values of both speech and noisr 
these ranges would all be reduced H) 
decibels. These range values will of 
course depend upon the speeti um of the 
n oi se but th e v a 1 u es g i ve n he re a r < 1 
enough to show that when the range of 
a system for single- frequen ry tones is 40 
decibels from 100 to 7000 ep$ very little 

a Harvey Fletcher, "SpetH-li and Hearing/ 1 
O. Van Xostrjmd Coin nan v. Xew York. 
X. V.. 1920. ]>. 7& 

TABLE VI 

Spkech — LornNKss 

1 n „HnP« HiRh-Pass Low-Pass 

Loudness Fi(te|1 Cutoff f ;i fer Cutcff 



215,000 



per cent 






s 100 


40 


15,000 


98 


100 


5.000 


90 


200 


3,500 


80 


300 


2 1 \ 00 


70 


450 


1.500 


60 


600 


1,100 


50 


800 


800 


= 100 


40 


15,000 


98 


200 


4.000 


90 


50O 


2,500 


SO 


770 


2.000 


70 


950 


1 ,700 


60 


1 J 25 


K450 


50 


^,250 


1,250 
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construction, and in ease- of- ope ration, 

THE FISHER will prove itself to be the best! 



lour deafer will be happy to demonstrate 

THE "400" for you. Compare THE FISHER 
side-by-side with any other stereophonic audio 

control system, regardless of price. In features, in 

coi 




■ Eight pairs of stereo inputs, 4 pairs for low- 
level, 4 pairs for high-level. 

■ Seven pairs of permanent connections, 
4 Jow-Jevel, 3 high-level. 

■ High-gain microphone preamplifier. 

■ Push button function and channel selection. 

■ Built-in crossover network, with complete use 
of the tone controls at all times. 

■ 3-position, lever-type Rumble Filter. 

■ 3-position, lever-type Loudness Contour Control 

■ Special input for ceramic stereo cartridge. 

■ Channel indicator lamps. 

■ Power-on indicator [amp. 
m Four auxiliary AC receptacles. 

■ Three cabinet finishes, for any room decor. 



WHfTB TODAY FOR COMPlBTB SPBCWCATl 



# 




FISHER RADIO CORPORATION . 21-29 44th DRIVE • LONG ISLAND CITY I, N. Y. 
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TABLE VII 

convkksation speech spisakph 2 v> 1?£et 

from Listener 
Level of speech above threshold = 0'3 db 
Long too t-uie an -square intensity 

level - 68 db 

Peak level in % -second, intervals 

exceeded 5 per cent of the time - 85 db 
Root-mca 11 -square level in ^-second 

intervals cxcecdel only 1 per cent 

of the time - 7S elb 



Articulation Masking 


Noise Level 


Range 


per cent 








97 


0 


10 


6S 


95 


10 


36 


42 


88 


20 


46 


32 


77 


30 


57 


21 


55 


40 


67 


1 1 


28 


50 


77 


«i 1 



or no distortion is produced when -speech 
is transmitted. However, it' we wish the 
noise front the system to be inaudible, 
the levels must be below the curve of 
Fig, 3, This means a range of 48 deci- 
bels, that is, from 7S to 30 decibels in the 
frequency region where the maximum 
speech levels occur. 

Multiple Channel Transmission 

The third way in which the quality of 
the transmission tan be improved if 
there are no economic deterrents is by 
using more than one channel for the 
transmission. \V> have found that the 
quality of reproduced music is very 
much improved by using two or three 
chuuneis. As stated above, such trans- 
mission makes it possible to produce ap- 
parent motion of the sound and pro- 
vides much greater possibilities in dra- 
matic productions. 

Some preliminary tests to determine 
in a quantitative way the increased 
quality due to vising just two channels 
instead of one have been made in our 
laboratories. In one of these a dramatic 
skit used very simple program mate- 
rial and was designed to tie together 
smoothly a number of sounds rich in 
high frequencies. It opened with a man's 
voice dictating a letter to a woman ou 
right, Then the man walked from right 
to left and back and engaged in a short 
conversation. The typewriter started and 



the man walked to the center and made 
a phone call. After another conversation 
between the man at center and the wo- 
man at right, the man walked to the left 
jingling keys and opened a steel cabinet 
at left, and so on. 

I'W the single-channel condition the 
plot was the same but the props were 
shifted in position and the action was 
adjusted to the restricted space. For 
each judgment the observers listened 
first to the single -channel full-frequency- 
vange v ersion, and then with the smallest 
possible interval to the filtered two- 
channel version. 

In the two-channel system filters were 
introduced and a number of observers 
indicated which system they preferred. 
In Table VIII are shown the results. 
When the cutoff for the low-pass filter 
was somewhere between 5500 and 7000 
then one half the group preferred the 
two-channel system with filters and the 
other half preferred the single-channel 

TABLE VIM 

ON'K-0u..\NNJ4h Vicrsus Two-Channel 
Transmission 



TABLE IX 



Low -Pass 



Preference 



Low-Pass 



Speech and Noise 
Per Cent Preference 



Cutoff 


One Channel 
Full Range 


Two Channels 
Limited Range 


15,000 


3 


97 


1 1,000 


10 


90 


8,000 


27 


73 


7,000 


39 


61 


5,500 


71 


29 


3,800 


85 


15 


Hiffh-Pass 






Cutoff 






125 


3 


97 


250 


19 


81 


500 


47 


53 



winch trans nutted all frequencies from 
40 :o I o.UOd cps. Also it is seen that 
according to these tests the two-channel 
system f i 1 teri ng all f r eq ue 1 1 eies 1 )c low 
500 was considered as good as the wide- 
band single channel. Similar teste were 
made in a. very preliminary way on a 
45-pieee orchestra during a boadcast and 
the single channel was found to be 
equivalent to a two-channel with a low- 
pass cutoff of about 5000 eyries. These 
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P" 1000 
FREQUENCY IN CYCLES PER SECOND 



Fig. 3. Hearing 
limits for pure 
tones— typiccl list- 
ener in typical 
residential room 



Cutoff 


Binaural 


Diotic 




per cent 


per cent 


S v 500 


63 


32 


5,500 


53 


42 


4,510 


70 


30 


3,750 


50 


50 


2,850 


42 


58 



tests are very preliminary and are only 
indicative of what more accurate tests 
might show. No direct judgment tests of 
a quantitative nature have been made 
t jet ween a two- and a three-channel 1 sys- 
tem but comparison between them indi- 
cates that three channels are definitely 
better. This is particularly true when the 
sound is re produced from a stage into a 
Large hall. 

Although head receivers are seldom 
used as receivers to listen to music, it 
nifty be interesting to describe some tests 
made in our laboratories to test the 
judged quality of music transmitted by a 
binaural system versus that transmitted 
by a diotic system. In these tests the 
listener' had a pair of high-quality head- 
phones clamped on his ears, lie could 
listen under condition A (binaural) 
where two high-quality circuits and mi- 
crophones were used to transmit music 
to him: condition B (diotic) when; one 
channel and ope microphone were used 
1o transmit to his; pair of headphones. 
In the diotic system the full-range of 
frequencies from 40 to 15,000 cps was 
transmitted. In the binaural system low- 
pass filters were introduced to eliminate 
a part of the upper range. Twenty-five 
engineers took part in the preference 
tests. The Philadelphia Orchestra, play- 
ing various selections, was used as the 
music for the test. The results are shown 
in Table TX. The percentage of persons 
pref erring the binaural system with lim- 
ited range is shown under the title 
Bi-VAUirAL. Tli esc results show that a 
binaural system which transmits a fre- 
quency band greater than 3750 cps was 
preferred to a diotic baud transmitting 
the en tin* r ange, I n other words, if a 
band SO 00 cps wide or greater is avail- 
able for a transmission channel, this 
indicates that better results may be 
achieved by using two channels hin- 
aurally than one diotically, It is rather 
remarkable that one half' of the observ- 
ers preferred a binaural system having 
all frequencies above 3750 cps elimi- 
nated rather than a single-channel diotic 
system transmitting all frequencies be- 
tween 40 arrd 15,000 cps. 

Before dciirrite conclusions can be 
drawn as to the improvement of one 
versus two versus three channels for 
various purposes, much more data must 
he collected. It may not be economically 
feasible to use more than one channel in 
(G0nU%ti#(l on papti 5$) 
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TAILORS SOUND 
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TO FIT YOUR ROOM 

! 1 1 i 1 1 ' ' i I i i j ; ' i [ _L l! "] m j r I 1 



MONOPHONIC 



STEREOPHONIC 




The finest amplifiers are "linear" in the lob, but not in the living 
room! That's because room acoustics play tke most important 
part in amplifier performance. 

Now, for the first time, yau can actually tailor the performance 
of a superb amplifier to suit the acoustics of your room! AAS* 
—the Acoustical Analyzer System— Precise Development's exclu- 
sive new feature accomplishes this amazing feat. And AAS* is 
found only in the great, new ORPHEON amplifier. Using an 
Acoustical Analyzer Probe> you can actually adjust the low and 
high frequencies separately to match the mid-range tones, ond 
provide perfect linearity to match the acoustics of your own 
living room! And once the adjustment Is set, the ORPHEON 
remains in balance unless there are major changes of furniture 
or drapes in the room. 

To match the musical tastes of everyone, Precise Developments 



Inc. provides two versions of the great new ORPHEON — one 
Monophonic, and the other Stereophonic, The MONOPHONIC 
ORPHEON offers 40 watts of undistorted listening pleasure plus 
every important feature you'd expect to find in a luxury-class 
amplifier. The STEREOPHONIC ORPHEON provides the greatest 
flexibility ever offered an oudiopMle. It composes two systems 
in a single chassis — each one identical with the monophonic 
version described above* They may be used together to repro- 
duce brilliant, clean, linear stereophonic sound, or may be used 
separately to serve two separate areas monophonically with 
different music ... or they may be used together as an elabo- 
rate mixer for recording. 

Before you buy stereo, be sure to hear this great new amplifier 
concept. It's a revelation of the ultimate in high fidelity engi- 
neering! 



. . iust 9?oofc Jkl £fee imaging <3featuMsl . . . 

& kl « volume and Loudness controls on each 

* 43 watts monophcnic output (peak 80 watts) ■ system segmen t; 5 mv full output 



• 80 watts stereo output (peak 160 watts) 

* f nnkl f« inr radio TV tane, microphone and 

. Tape and monitor outputs on each system 

• 24 positions oi equalisation for each system segment 
« DC on input filaments 

# At least 18 db of bass and treble boost attenuation plus 
additional 20 db with AAS* 

Model AMWA-Monophonic, 40 watts (80 watt peak), with AAS* 
-factory- wired complete $189.50 

Mode) STAMBOA-40 watt stereo system (160 watt peak, mono- 
phonic), with AAS*-factory-wired complete $169.50 



THE 



# Rumble titter ♦ Muting tiller 

It is also a SouncMevBl Meier with AAS* 

• Separate tape output level potentiometer on 
each system segment 

# cathode-follov-er tape cutout on each system segment 

* internal grid bias hum control 

(-80 db <or radio, -60 db for phono) 



Model STAM40A-20-watt stereo system (80 watt peak, mono- 
phonic), with AAS*— factory-wired complete $289.50 

Model ST40-20'Watt stereo system (80 watt peak, monaural), 
without AAS* and Acoustical Probe, factory-wired, complete 

$249.50 



0 PAT GST APPLIED FOH 



A superb AM and FM tuner providing 
(notched performance and great 
hcaufy. Coupled with variable auto- 
matic frequency control ond metered 
output, it brings in ihe wcakesl sta- 
tions and provides razor-sharp selec- 
tivity. Rich gold-and-silvcr trim. Hear 
the Continental . ..discover how in- 
expensively you con own one of the 
Fincit loners modo today. 

* FM-aa to 10a mc * am-sqo tu igoo 

Model TUMK, Kit $49.95 




KC ' Output tuning meter * Cathode- 
follower output ♦ Convenience outlet 

• Phono, FM, AM, TV switch and Inputs 

• Foster-See ley discriminator « Fly- 
wheel tuning - 2 I Ira Iters * Fern-loop 
< 3-gang variable condenser • Log- 
ging scale • 13" % W x 9W< Cage 
at uddlliunat cusL 

Model TUMW, Fccicry-wircd.. ,..$59.95 



THE 






A superb 40' watt amplifier 
which support* a symphony 
orchestra with live, cri&p, 
brilliant distoft'on^f ree repro* 
duclion, 

• 24 positions af equalization ♦ DC on 
input tube filaments - Volume or loud' 
ness control • 5 mv full output * Rum- 
ble tfJter • Muting switch * Conven- 
ience outlet ■ Output meter reads power 
output in watts, tape output in volts 

• Separate and independent tape out- 
put level potentiometer • Cathode' 

Model AMK, Xil S69.95 Model AMW, Facrory wired $89.95 



fcNower tape output ♦ Internal grid 
bias, grid balance and hum balancing 
controls {-fiC db for radio, -60 db 
for phono) ♦ Output selector for differ- 
ent impediance speakers ♦ A-AB-B 
speaker selector * Special patent- 
pending output transformer • Silver- 
plated, etcheif front panel « 10 tubes 
• fused suppty • 13' x t \TT 



Q DEVELOPMENT CORPORATION • OCEANSIDE, N. Y. 
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The Stereo Phasing Problem 

C C. McPROUD 

The techniques of stereo recording have not yet shaken down sufficiently that 
we are completely sure of the phasing of the two groove walls, This may help ex- 
plain some of the inconsistencies which many readers have mentioned in letters. 



Ik Audio ETC for this month. Mr. 
Can by brings up a. question which 
has engaged the attention of many 
others during the past few months; — 
"When I am set up to play records with 
a stereo pickup, 1 find that, if the sys- 
tem is properly phased for monophnnic 
records, it is out of phase when I play 
a stereo record; why is this?-- 

The writer first encountered this con- 
dition last February at the Los Angeles 
High Fidelity Show. In the Pickering 
exhibit room, a system was set up with 
the speakers phased correctly for mono- 
phonic records, with the sound ap- 
parently eoming from a virtual speaker 
directly in the center. Shortly after- 
ward, during the playing of the Capitol 
Stereo Demonstration Record, Ed Cocke, 
Capitol's chief engineer, came in and 
the first thing he said wns, "That's out 
of phase." 

Since Mr. Ganby had discussed this 
problem with us recently, we set out 
to find out why this should be — for we 
had already noticed it ourselves on sev- 
eral occasions. To begin with, let us 
consider the stereo pickup. For the pur- 
poses of this discussion, we are using a 
magnetic cartridge, although the same 
conditions obtain with ceramic or crystal 
types. 

Fig u re I si i o \v s tb e h o ok u p of a 
ty p i ea 1 magn et ie ea r t r i d g e w i th f ou r 
terminals. For a movement of the stylus 
as shown by arrow A, the moving ele- 
ments are carried as shown by the ar- 
rows B and C. The convention used 
here is that a movement of the element 
in the direction of the arrow generates 
a signal of positive polarity at the end 
of the coil by the head of: the arrow. 
Thus for a lateral movement of the sty- 
lus, positive signals are generated at 





Fig. 2. Reversing polarity of one coil 
provides reproduction of verficaf records. 



Fig, 1 Connections of stereo pickup coils 
for reproduction of lateral records. 

terminals 1 and H t and negative signals 
at teiminals 2 and -4, For lateral rec- 
ords only, therefore, terminals 1 and ^ 
can he connected together, and terminals 
2 and 4 can be connected together. H 
the two coils ;ire paralleled in this 
m miner, any vertical components in the 
record will he cancel led out. which will 
reduce any nimble that may be present. 

Fujkvi' 2 shows the same pickup 
actuated by a vertical movement of the 
stylus, arrow I), producing positive sig- 
nals on terminals; ) anrl 4 a* generated 
by the movement* of the elements indi- 
cated by arrows K and F, With this 
hookup, lateral movement of the stylus 
generates two signals which are can- 
celled out, avid only the vcitieal signal 
will appear at the output. 

Fi nitre \\ shorn a three-terminal 
pickup, snch as Stereotwin and ESL, 
which have the coils connected so that 
the two "hot" leads are in phase on 
Intend signals. This is, of coarse, the 
same condition that would exist if ter- 
minals 2 and 4 of the four -terminal 
pickup were connected together as a 
common terminal; as is generally the 
case. When lateral records arc played 
with a pickup s<> connected, the output 
should be about equal to that from eirher 
coil alone; if the coils arc improperly 
phased, there will be very little output 
when the two are paralleled. 

In the original presentation of the 
West rex cutter, the arrangement was 
like trie coils in Fig. 1 without the coils 
being connected in parallel as they are 
shown in the figure. Using the same 
convention for polarity, it will be noted 
that to cut a lateral record the two 
signals had to be out of phase with 
respect to the tops and bottoms of the 
two coils. It seems to be the concensus 



of recording engineers that the stereo 
groove should be cut so that the pre- 
dominant modulation of the groove is in 
the lateral direction, which means that 
the signals were fed to the coils out of 
phase. This has since been corrected by 
an HI A A standard which defines the 
polarity such that when two identical 
signals are fed to the eutter in phase, 
the groove will have lateral modulation 
only. It is quite possihle T however, that 
b c f o re this s t a n d a I'd i za t i o n m a n y re c - 
ords were cut with the polarities re- 
versed, which results in the difference 
in phasing between monophonic and 
stereo records. 

How to Tell Phase 

It is difficult to explain how to detect 
the proper phase. With monophonic 
records, a system should be set up so 
that the sound appears to come from n 
point half way between the two speak- 
ers. This is easily detectable by anyone. 
But oil stereo, the two speakers arc 
reproducing different signals. even 
though some components of the signals 
are the same. Mr. Canby describes the 
on t-of- phase sound as like hearing it 
through vertical Venetian blinds, giving 
a sound like n ripple as you walk back 
and forth in front of the speakers. John 
Bnbbers of .B&C Recording Company 
says the room seems to have standing 
waves in it, which is an engineer's way 
of saying just what Mr. Can In* says. 
Our suggestion is that you walk back 
and forth in front of the two speakers 
— if the sound is smooth, with only a 
gradual changing effect from one 
speaker to the other, the system is in 
phase; if the sonnd seems to jump hack 
(Continued on page 79) 




Fig. 3. Three-terminal pickup should be 
polarized so that shorting "hot" leads 
will reproduce lolerol discs. 
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DEBUT 

of the Bozak Urban enclosures for 
the B302A and B:30o speaker systems. 
See and hear them at the Audio Fairs 
and franehised Bozak dealers— or write 
The R. T. Bozak Sales Co. Darien, Conn 



Audio Engineering Society 

TENTH ANNUAL CONVENTION 

September 29 — October 3, 1958 

HOTEL NEW YORKER 

34th Street at Eighth Avenue, New York City 



Reti-rmng to the tbomc of ®m first 
audio show ever held in the U. S v 
— Professional Audio Equipment — the 
Aud io E ngi nee r i n g Socio ty is this y e av 
holding its own show, concurrently with 
the New York High fidelity Show, with 
all of the exhibits devoted to non -consumer 
equipment. The growth of the high -fidelity 
industry has so greatly overshadowed in 
magnitude the market for professional 
audio equipment that the shows — which 
were originally designed for the engineer 
—now have little attraction for the manu- 
facturers of test and measurement gear. 
This year they have their own show, and 
engineers will welcome the change. 

The convention of the Society brings a 
wider range of papers than ever before, 
and the complete program follows: 
Mondayi September 29. 
9:30 a.m. THE TRANSISTOR IN AUDIO 
CIRCUIT APPLICATIONS 

F. M. Dnkat, Raytheon Manufacturing 
Company, Chairman, 

33 lrect C onpled Transisto r — Tun e And 1 o 
Amplifier for Radio and TV. 

William P. Palmer and G, Schiess, Syl- 
vanta Electric Products, Inc. 
Applying th© Transistor in a Stereophonic 
Tape System. 

Dwififht V. Jones, General Electric Co. 
A 2 5- Watt High- Quality Transistorized 

Audio Preiiuency Power Amplifier 

R. Minton, RCA. 
Design of a Stereo Control Center 

Pa.nl A. Grace. Raytheon Mfg. Co, 

1:30 p.m. STEREO PERCEPTION 

11. E. Roys, RCA Victor, Chairman. 

Physiological and Psychological Aspects 
of Stereo 

Di\ Fred r. Begu in, G.F. Co. 
Psychological Tactox's Governing the Bi- 
naural Effect 

John A. Cooley. Georgetown University. 
Stereo as an Integral System 

Norman H, Crowhurst Audio Design 
Services. 

Determining- the Arena of Stereo Percep- 
tion 

A. B. Cohen. Advanced Acoustics Co, 
7:30 p.m. MUSIC AND ELECTRONICS 

Prof. Vladimir Usisachev.sky, Dept. of 
Music, Columbia University, Chairman. 
Several Problems in Musical Acoustics 

Prof. Melville Clark, Jr., Massachusetts 

Institute of Technology. 
Specialized Equipment 'used at Columbia 

University Studio for the Production of 

Tape Music 

Peter Mauzey, Dept. of Electrical Jihagi- 
neering", Columbia University. 

Sound Synthesis By The Use of Magne- 
tized Arrays 
A. H. Frisch. 

Musical Tim ore Mutation by Means of 
the 1 ' X lang-um wfihdler ( ' 1 a P re q.ueucy - 
Transposition Device 

Professor Vladimir Ussaohevskv, Dept, 
of Music, Columbia University, 
Generation of Music by a Digital Com- 
puter 

H. V. Mathews and N. Guttmau, Acous- 
tics Research Dept., Bell Telephone 
Laboratories, Inc. 
Possibilities For Combining- Electronic 
Music, Tape Music, and Musique Con- 
crete with Traditional Music 
Prof. Otto Liuenin?. Dept. of Music. Co- 
lumbia University. 

Tuesday, September 30. 
9:30 a.m. DISC RECORDJNG AND REPRO- 
DUCTION. 

H. E. Roys, RCA Victor, Chairman. 
Trom Stereo Tape to Stereo Disc 

Albert B. Grundy, Jr., International 
Electro-Acoustic Corp. 



Program of Convention Papers 

A New Master Disc Recording- lathe for 
Stereo- disc Use 

Stephen F. Tenmier, Gotham Audio De- 
velopment Corp. 
Be cent Developments in Stereophonic 
Disc Recording- 

C. C Davis and Dr. John Fiwyjii?, Wes- 
trex Corporation. 
Checking* the Axes of Operation of Stereo 
C niter Channels 

I-I. G. liedlich> Tel dec* Berlin, Germany. 
The Ortofon Stereo Recorder 

H. A. Arentzesu Ortofon Industries, 
Copenhagen, Denmark. 

1:30 p.m. DISC RECORDING AND REPRO- 
DUCTION. 

Den jam in H. Uuuer, CDS Laboratories, 
Chairman. 

Some Thoughts on Geometric Conditions 
Ln the C nt tine' an d Playing- o f Stereo 
Discs and Their lu&uence on the Pinal 
Sound picture 

C. R. Eastmans, N. V. Philips, The 
Netherlands. 

A Stereophonic Variable Reluctance Phon- 
ograph Cartridge 
.Peter BL Pritehnrrl, GE. Co. 

The Development of a Hi £h- Quality Ster- 
eophonic Pickup Cartridge 
Walter O. Stanton, Pickering & Co. 

A Single- Element Stereo Cartridge 
John F. Wood. KIcclvo- Voice, Inc. 

A Constant-Displacement Stereo Cartridge 
William S. Bachman, Columbia Records. 

A Moving" Coll Stereo Cartridge 

Rein Carina, FaircTiild Recording 
Kqnf omen 1: Corp. 

Wednesday, October 1* 

9:30 a.m. MAGNETIC RECORDING— TAPE, 

THE MEDIUM. 

Walter H. Urikson, Rn.dio Corporation 

of America, Chairman. 

An Divestig'ation of Mag-no tic Drop-outs 
Robert II. Carson, U. i>. Naval Research 
laboratory. 

50 Mylar T - A Pilm Especially Designed 
for Use as a Magnetic Tape Base 
Lester I-I. Rnrton, IS. [. DuPont de 
Xemouv.s Co., Inc. 

Magnetic Tape Recording- with Longitu- 
dinal or Transverse Oxide Orientation 
Richard F. Dtibhs. MMM. 

The Noise in Magnetic Recording" which is 
a function of Tape Characteristic 
I'm Hip Smaller. Awpex Corporation. 

Signal to Noise Problems and New Eq_ual- 
izaticn for Magnetic Recording- in Music 
John G. Me-Knig-ht, Ampex Corporation. 

A New Device for the Reduction of 
Print- Thro u gli 

Frank Hauocy, Audio Devices, Inc. 
1:30 p.m. MAGNETIC RECORDING TECH- 
NIQUES AND EQUIPMENT. 

Walter II. Hrikson, Radio Corporation 
of America, Chairman. 

Evolution of a Successful Spring-- Driven 
Broadcast- Quality Tape Recorder 

Albert C. Travis, Jr., Broadcast Equip- 
ment Specialties Corp. 
M agfnetic Re c ordingf of A udio P re q,ueu- 
cies 

Chester E. Beachell, National Film 
Uoard ol' Canada. 
Optimum Recording Conditions for Dow 
Tape Speeds 

Harold A. JohnKon. J or re- L. Papier, and 
Vomer I-invaUK Shure liiroihors, Inc. 
Electvcmagrnotic Efficiency of Magnetic 
Recorder Heads 

Marvin Camras, Armour Hes. Fdtn. 

A Special Technique Applicable to Slow- 
Speed Tape Rocording' 
I\. J. YbuneimiFt, MMM, 

Thursday, October 2. 

9:00 a.m. ANNUAL BUSINESS MEETING 

9:30 a.m. MAGNETIC RECORDING-NEW 

DEVICES. 

Walter H. Erikson, R,adio Corporation 
of America, Chairman. 



High Quality Reproduction of Magnetic 

Tape in a Cartridge 

D. Ft. Andrews. RCA Laboratories. 
A Magnetic Head for Stereo or Half Track 

on y s -inch Tape 

I-I. R. Warren. KCA. 
Frofessional High-Speed Duplication of 

the New Pour-Tract Stereo Tapes 

R. J. T ink ham. Ampex Corporation. 
A Magnetic Disc Recorder for Broadcast 

Use 

Goorqe Singer, RCA, 
A Magnetic Head for Grooved Magnetic 

Recording Discs 

H. R. Warren. RCA. 
Properties and Performance of Mag-netic 

Rubber Recording- Belts 

William Fabinir and R. R. liar tel. Cle- 

vite Corporation 

1-30 p.m. MEASUREMENTS AND STAND- 
ARDS JN AUDIO, 

Sheldon I. Wilpon, New York Naval 
Shipyard, Chairman. 

The Automatic Plotting- of Cartridge Re- 
sponse 

C. P. German u, Clevite Corporation. 
Standards — Stepchild in the Laboratory 

Charles E. White, The Avoo Manuiac- 

t nring Company. 
The ARP2 — A New Instrument for 

Sound Measurement 

Lo ui s W. E ra t h, T he S u u tl i we s L e r n 
Electronics Company, 
Determination of Ahsolute Recording Sen- 
sitivity of Magnetic Tape 

IS. D. Daniel and I. Levine, N.B.S. 

7:00 p.m. TENTH ANNUAL BANQUET. 
Friday, October 3. 

9:30 a.m. STUDIO EQUIPMENT AND 
AUDIO APPLICATIONS. 

Philip Erhorn, Audiofax, Inc., Chairman. 

A Three-Channel Stereophonic Sound Re- 
inforcement Mixing Console 
Philip Erhoni, Audiofax, Inc. 

An Audio Console Designed for the Fu- 
ture 

A. C. Angus, General Electric Company. 
Multi-Channel Stereophonic Mixer Con- 
sole 

William H. Mikenburgr, RCA Victor. 

A Packaged Equipment for the Produc- 
tion of True Reverberation 
Wilhelm Framft, Elcktromefistechnik, 
Lahr, Schwarawald and V. J. Skee, Fleo 
tronic Applications, luc. 

The Development and Application of Syn- 
thetic Reverberation Systems. (Demon- 
stration). 

Rewis S. Cnjodfi-iend. John TL Beau- 
mont. Vanguard Recoa-ding Soetcty 

7:30 p.m. LOUDSPEAKERS— DESIGN AND 
APPLICATION. 

Abi'aham B. Cnhen, Advaiiecd Acoustics 
Con i p aia y, Chairman. 

Two New Horns and Drivers (Covering 
High Preauencles) 

Messrs. Lev^y, aratsuoka, and Rrocinca-, 
University Loudspeakers. Iue, 

Analysis of a D-P Loudspeaker System 
Peter W. Tappan, The Warwick Mfg. Co. 

New High-Efficiency V. A. Speakers 

Messrs. Txcvy, Sioles. Carlisle, and 
Sharp, University Loudspeakers, Inc. 

A New Approach to Vented Cabinet De- 
sign 

Messrs. Sides and Jirocipur, University 
rjondapeakers, Inc. 
A Hew Wide-Ang-le Direct-Radiator 
Tweeter 

Adelore F. Petrie, G.E, Co. 
A Hovel Compact Stereo Speaker System 

Fmarruel Ltevlant, Step lie ns-Ti"usoric, 
Inc. 

A Definitive Loudspeaker System for 
Monitoring ln Control and Audition 
Rooms 

Wilhelm Franz, Elektrontosstechnik. 
T-ahr. Schwarzwald and V. J. Skeo. Flee- 
ironic Applications, Inc. 
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Every part of every Collaro changer 

is precision-engineered to meet the rigid demands of Stereo 



The new stereo records require A higher standard 
of performance from your record changer than do 
standard LP's because stereo cartridges Hie extra- 
sensitive to noise. That's why, in planning your stereo 
system, you begin with the Collaro. Every part of 
every CoJJaro changer is precision-ingineeicd to 
meet the rigid quality demands of stereo. 

The motor (sec A above) is dynamically bal- 
anced, so rigidly mounted that wow and flutter speci- 
fications are superior to any changer. 

The spindle assembly (B) reflects this precision 
quality in every part. The spindle itself is micro- 
polished for complete smoothness. 

The sensitive velocity trip mechanism {pari shown 



in C) has been designed so that the changer can 
trip at extraordinarily light tracking pressures. 

The exclusive Collaro transcription-type lone arm 
(0) with the new plug-in head (E) is designed to 
eliminate all resonances in the audio spectrum. The 
new four-pin head — the only high fidelity changer 
with thijj feature — provides the ultimate in noisc- 
rcdnction circuitry. 

There are. three Collaro changers ranging in price 
from $38.50 to $4-9.50. No matter which you select, 
you're sure to start your system off right when you 
choose Collaro — the turntable that changes records. 

For new Collaro catalog write to Dept. A-9, Rock- 
bar Corporation, Mamaroncck, ftew York, 




Rockbar 
is the American 
sales representative 
for Collaro, Ltd. 
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Equipment Review 

Madison-Fielding Series 330 Stereo tuner and Series 
320 Stereo Amplifier — Harman-Kardon F-10 FM Tuner 



MADISON FIELDING 
SERIES 330 STEREOTUNER 

With the growing number of FM-AM 
stercoeasts, demand lias increased for 
stereo tuners — separate AM and FM tuners 
on :\ single chassis. Today in approximately 
two dozen cities there arc affiliated FM and 
AM stations that are stereocasting on 
schedules ranging from one-half to 20 hours 
;i week. One of the newcomers to the stilt 
slender ranks of stereofcuuers is the Msuti* 
son Fielding Series XM) shown in Fut. ]. 
This unit lias four output jacks* which 
supply the following signals: 

1, FM, for feeding the FM signal into 
the left channel of a stereo amplifier. 

2. AM, for feeding the AM -signal to the 
right channel of a stoivo amplifier, 

:j. 0S/FM, for feeding cither the AM 
signal or the I'M signal into a single- 
ehnnnel amplifier. 

4. Multiple*, which trices the FM audio 
signal prior to the treble de*emphasis cir- 
cuit for the purpose of supplying a multi- 
ple\ adapter, which will be on the market 
wlien multiplex broadcasting becomes a 
i valitv. 

The Series 330 is neat and simple in ap- 
pearance, with only throe operating knobs, 
one for AM tuning, oik; for FM tuning, 
and the third a selector switch with four 
operating positions, sis follows: 

1. 0FF, 

L AM: The AM signal is connected both 
to the AM/FM output jack and to the loft 
[■.I i fi mi el output jack, marked FM> More 
over, although the instructions make no 
mention of this, the FM signal is connected 
to the right, channel output jack, marked 
AM. In others wo wis, in the AM position 
of the selector switch the channel* are 
reversed. 

X Stkkeo: Here the FM signal is con 
nee ted to the FM output jack and the AM 
signal to the AM output jack. 

Am FM: The FM signal is fed to the left 
output- jack, marked FM and to the AM/ 



FM output jack. There is no signal present 
then at the AM output jat.k. 

Tt would s< j em that the above variations 
Of to the signals that may be obtained at 
t lie various output jacks would take care 
of most needs of most stereofuns. More- 
i>\ur, there are h>vcl controls for the two 
output jacks at the rear of the chassis, 
permitting output levels to be brought at 
least approximately into balance. Exact 
balance cannot be achieved, except for two 
specific FM and AM stations because levels 
differ among stations and, in the ease of 
AM, with signal strength. 

FM sound is clean and, when A-lPd with 
a comparison tuner of known character- 
istics, seems to have the correct amount of 
treble de-emphasis. An appreciable number 
of manufacturers of FM tuners succumb to 
the temptation of using less than the re- 
quired amount of do emphasis, thereby im- 
parting a false brilliance to the sound, a 
brilliance which often does not wear very 
well upon protracted listening. 

The FM circuit is on the whole simple 
and conventional, with a few departures 
from convention that make a favorable 
difference. If: employs a tuned grounded - 
grid r.f. stage, a triode mixer and separate 
triode oscillator, a triode a. fx. circuit, two 
i.f. stages, a li miter, ami a ratio detector, 
which is no longer looked upon with dis- 
dain for use in first-rate tuners. One of the 
tilings that sets the Scries 330 apart is the 
unusually wide i.f. bandwidth, which is 
35o ke at the 3h1I.w1owii points. This helps 
keep distortion low and accounts at least 
in part for the clean character of the 
sound. Alignment ean be performed with- 
out removing the bottom plate, so that this 
does not raise the problem of alignment 
changing when the bottom pinto is put 
back. Sensitivity is high, and a 3-foot 
strand of wire appeared to work quite 
satisfactorily at a distance of 30 miles 
trem a number of FM stations. A.f.e. 
action is quite moderate, just enough to 
overcome drift but not so much as to 
complicate seriously the problem of select- 



ing a weak station adjacent to a strong 
one. Use of a tuning eye — half of a 0AF5 
(the other half is used for the AM section) 
— facilitates tuning, and the point where a 
station comes in best coincides with maxi- 
mum closure of the eye. 

All in all, the FM tuner appears to be a 
very satisfactory unit. 

"While in the main the same can be said 
of the AM tuner, the latter does raise one 
vserious question, that of adequate treble 
response. Many AM stations transmit a 
wide range signals extending in a number 
of cases to 10,000 cps, 12,000 cps, or even 
higher. The limitation on frequency re- 
sponse, therefore, often lies in the AM 
tuner. The Series 330 appears to liave what 
is often called "typical AM sound" so far 
an frequency response is concerned. This 
reviewer tuned the AM section of the 
Series 330 to a New York City AM station 
known to transmit a wide-range signal, and 
there was a very decided difference be- 
(ween the signal received on the AM sec- 
tion of the tuner and the signal received on 
the FM section, which was limed to the FM 
adjunct of the station. 

Otherwise, there appears little if any- 
thing to criticize. Within the limitations of 
frequency response, sound is clean, attri- 
butable in part to the use of a separate 
diode for u,v.<?., thereby minimizing dis- 
tortion. Also, the use of a separate diode 
makes the n.v.c. action more effective, so 
that the volume level is more constant 
from one AM station to another. 

Cathode-follower outputs are used for 
both the FM and AM sections, permitting 
long runs of cable to the stereo amplifier* 
Flywheel tuning facilitates station selec- 
tion. The unit has a low silhouette and, as 
previously remarked, is good looking; it 
becomes even more handsome when in- 
stalled in the natural wood finish cabinet 
available at extra cost. K-25 

MADISON FIELDING 

SERIES 320 STEREO AMPLIFIER 

The sudden onrush of stereo due to the 
emergence of the stereo disc doubtless has 
caused amplifier manufacturers to do a 
good deal of deep thinking. In designing 
an amplifier for stereo, there is much room 
for the display of imagination, originality, 
and ingenuity, for there are many ways in 
which the amplifier can provide for con 
trolling the stereo channels, coordinating 
them, and permitting their use for mona- 
ural as well as stereo sources, The Madison 
Fielding Series 320 amplifier reflects a 
good deal of serious and imaginative think- 
ing as to the problems that the audio fair — ■ 
or rather stereo fan — is apt to encounter. 

The Serie* 320 includes a control ampli- 
fier (tone* gain, loudness, selection) and a 
power amplifier, rated at 20 watts, lor each 
channel. 

The 320 is as much interested in provid- 
ing monaural 1 service as stereo service — 
after all, most of us will still want to keep 
playing our treasured LP's and to keep 
listening to single channel FM until multi- 
plex comes alon£. To this end, the selector 
switch has duplicate sets of positions, one 
set to the left of the center position, and 
the other to the right. When turned to the 
left (where there arc three positions 
marked tape, tuner, and preamp), the am- 
plifier becomes a mouophonic device > caus- 
ing any input fed to the left channel also 
to he fed to the right channel. Inputs to 
the right channel are then disconnected. 
When the selector switch is turned to any 
position to the right of center (again 
there are three positions marked tape, 

1 The term monaural is used here instead 
of mouophonic because the former is the 
term used on the panel of the Series 320. 
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Enjoy stereo high fidelity now or plan for 
it later using the versatile y]^J^| 344A 

Quartet jg | monaural amplifier. 
With the ALTEC 344A the conversion to stereo 
is simple and inexpensive. All you need is 
ALTEC's ingenious, new t^M S40 





Master Stereo Control and a 
second 




Quartet amplifier. 




The remarkable ALTEC Master Stereo Control, priced at just $12.00, 
simply plugs in to the 344. It provides master channel control for both 
Quartet amplifiers which can be used together for 40 watt stereo high 
fidelity from tape, records or radio, or singly for 20 watt monaural play. 
If you already own an ALTEC 34 4 A Quartet you can use it for stereo 
conversion anytime. All Quartets have been pre-engineered lo 
accept the ALTEC S40 Master Stereo Control. 



You have alE of these control 
features for each channel 
with the ALTEC 344A Quartet 
stereo amplifier system. 



Learn how you can 
convert simply and 
inexpensively to stereo 
high fidelity with the. 
S40 Master Stereo 
Control at your local 
ALTEC dealer or write: 



ALTEC 



Six Inputs -- V.R. phono, tape deck, microphone, radio 
tuner, tape machine, high level phono. 

Four Major Source Volume Controls allow you to preset 

and balance the le^el of any major program material and 
change from input to input or turn the power on and olf 
without readjustment. 

D.C, powered program Indicator lights for completely 
hum-fret operation, 

4 Position Contour Control for undisto/ted listening with- 
OPt loss of extreme high and low frequencies at low 
levels. 

Separate hass and treble controls. 

Three Position independent rumble and scratch fillers. 

Tape Recording Output provided so material from any 
input may be selected for recording. 

Guaranteed Performance Specifications: 20 22,000 cpS 
range, 20 watts (40 peal<>, 138 db gain, 32 db bass con- 
trol range, 35 db treble tone control range. 

Prices : S40 Master Stereo Control $12.00 
344A QUart-eE $11 LOO 

Walnut, blond, or mahogany cabinet $19.50 




ALTEC LANSING CORPORATION, Dept. 9 A- A 

1515 S. Manchester Avenue, Anaheim, California 
161 Sixth Avenue, New York 13, New York 
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tuner, and preamp), then the inputs to each 
channel are normal.ed through ; that is, 
inputs to the left channel go through the 
left channel amplifier, and inputs to the 
right channel go through the right channel 
amplifier. In short, when the selector switch 
is right of center j the- Series 320 is a stereo 
amplifier. 

Till ike the majority of stereo amplifiers 
— although there are ot.hr r exceptions in 
the same respect — the Madison Fielding 
Series H2G does not have a balance control. 
Instead it relies upon separate gain eon 
trols for each channel to achieve balance. 
Concentric with each gain control is a 
switch that converts the former into a loud- 
ness control. Like all stereo amplifiers (at 
least nil this reviewer has come across) , 
the Series 320 has a master gain control 
that governs both channels simultaneously; 

One of the most intriguing and novel 
features of this amplifier is the means 
provided for achieving balance between 
channels, employing the aid of a dual 
magic eye tube, a 6AFo\ each half of which 
is similar to the familiar f>Ey. A built-in 
tone generator is switched to each power 
amplifier by means of a control marked 
(? a MBit ate. The output from each power 
amplifier goes to half of a 12 AX 7 and 
t tience to one of the grids of the nAFb\ 
causing the eye of etch half of the electron 
ray tube to close partially or fully. The 
extent to which the eye closes is determined 
by a potentiometer marked row kit, which 
is concentric with the switch marked 
cam n rati-". There is a set of power and 
cali unite controls lor each channel. The 
power controls are set to the same position, 
according to panel markings lor 1 watt, 
5 watts, 10 watts, lo watts, and 20 watts. 
The listener may choose any panel marking 
he desires, provided both power controls 
are turned to the same position. This 
means that each half of the. GAFfi will re- 
spend in the same fashion for equal 
amounts of power supplied by each power 
amplifier. Then the gain control of the left 
channel is advanced until the left eye 
shadow of the O'AFG barely closes. The 
gain control of the right channel us simi- 
larly advanced tnit.il the right eye shadow 
barely (doses. With the eye producing equal 
indications in each section, there should be 
equal power output by each amplifier. 

The tone controls are separate for each 
channel instead of being ganged, as is 
more frequently the custom. For the left 
channel there is a concentric pair of bass 
and treble controls; and the same for the 
right channel. There are opposite schools 
of thought as to whether ganged or sepa- 
rate controls are most desirable, and this 
reviewer is on the fence between. Ganged 
controls make for simplicity of appearance 



and operation, a ad since matched speakers 
are necessary for optimum stereo results, 
there is a good case for the gauged control. 
On the other hand, many stereo fans will be 
using different speakers tor the right and 
left channels, at least initially, and in this 
case separate tone controls may well be 
desirable in order to allow for the variation 
in frequency response of each speaker sys- 
tem. Fven when matched speakers are em- 
ploy ed, it is quite possible that differences 
in their room location will call for different 
amounts of tone correction. 

Although the Series 320 is rated at %p 
watts, it was found that at 1000 cps it 
clipped at about. 14 watts on each channel. 
Tiiis may be due to the use of KLS-Ts in 
the output tube sockets instead of the 
<iBQ5A\s designated on the chassis. Ac- 
cording to the manufacturer, the rtBQoA's 
will produce somewhat higher power under 
the some operating conditions. In any 
event, the difference between It and 20 
watts is a matter of only about db. 
which is far from serious. It was found 
that each channel could turn out a good 
deal of power at very low frequencies, 
which is not true of all amplifiers that 
turn o.it 14 watts or so at 1000 cps. Thus 
at- HO cycles, (dipping was not observer! on 
an oscilloscope until output reached V2 
watts. 

The sound of the Madison Fielding 
Series 320 may be described as sweet and 
clear. The quality of the sound is con- 
firmed by IM distortion measurements, 
using :Ju and r>(n.K) cps respectively in 4 : t 
ratio. Measurements for the left channel 
showed IM of about 0.2 per cent at 1 watt 
equivalent sine wave power, O.u per cent 
at 2- wntts, 0*4 per cent at H watts, 0.8 per 
cent at S watts, 1 per rent at 8 watts, l.i 
per cent at 10 watts, and 3 per cent at, 15 

watts. 

Sensitivity of the Series 320 appears to 
be quite adequate for all inputs. As meas- 
ured on the left channel at .100(1 cps with 
all gain controls full on, the tuner and tape 
amplifier (high level) inputs required 270 
mv for 10 watts output, the tape head in- 
put required 2 mv, and the magnetic pi ono 
input required but o.fi mv. The right 
channel had about 2 db urn re sensitivity, 
but of course the user would correct for 
this by means of the individual gain con- 
trols for each channel. 

Equalization appeared to be quite ac- 
curate on the magnetic phono input at the 
low end, being within 1 db of the R1AA 
curve at 50 cps; at the high end, however, 
treble cut was some 4 db less than stipu- 
lated by IJTAA. In the case of a signal 
taken directly from a tape head, 'mss 
equalization was considerable short of the 
N A RTFS curve, with Only ' lo db boost 



supplied at 50 cps instead of 2o db, using 
M'jOU cps as the reference point. Above 
100U cps the NAli'fT. curve exhibits about 
10 db cut out to 1 o,000 cps. and the Madi- 
son Fielding appeared quite accurate in 
this respect. 

.h would be unfair to omit from this 
extensive discussion of the Series 320 some 
mention of the very handsome cabinet 
which is available for the amplifier at 
moderate extra cost. The cabinet is in a 
natural wood finish, The amplifier com- 
plete with cabinet has a low silhouette that 
makes it attractive and suitable for table- 
lop or bookshold use, assuming adequate 
ventilation is provided in the latter ease, 

HARMAN KARDON F-10 
FM TUNER (THE TEMPO) 

At a high enough price almost anything 
can be had in the way of audio equipment 
— for example, a power amplilier producing 
500 watts at less than 0.1 per cent dis- 
tortion. Hut the t-iinmion sense approach is 
to draw the line for a particular compo- 
nent, a line above which no significant im 
crease in pleasure or convenience results 
from additional dollars spent. Of course 
the line varies with the iv.dividuuh depend- 
ing upon his tastes, hearing acuity, pocket;- 
book, and the quality of the rest of his 
audio equipment. 

For those living in urban and suburban 
areas within easy distance- of FM stations, 
there is little or no need for an extremely 
sensitive FM tuner. A tuner of normal sen- 
sitivity can save them money. Additional 
savings can be had if they are willing to 
sacrifice some of the features found in 
higher priced tuners, such as variable uj^. t 
variable sensitivity, tuning meter, and so 
on. On the other hand, no compromise 
shot! Id be to! crater] with respect fo the es- 
sentials, namely clean sound and stable 
opera t ion. 

The individual seeking good FM' reprn 
duct ion but willing to accept some com- 
promises in order to keep cost down will 
find th& Harman-Kardou F-10, ffijfc 2. of 
interest. The design is along sound, straight- 
forward lines, ami the tuner correspond- 
ingly offers clean sound and wimple opera- 
tion, Si\~ tubes and a selenium recti tier are 
used. The front: cud has a tuned triode 
amplifier of grounded grid con figuration 
for low noise. There are two i.f. stages, 
one limited and a Foster- See ley discrimina^ 
tor, such as usually found in the higher - 
priced tuners. The discriminator lias rairly 
wide bandwidth, K00 he, to minimize the 
consequences of drift ami off -station tun- 
ing. J.u conventional manner, a dual triode 
is u&ed as an oscillator and as a variable 
reactance for a.f.c, which is not def eatable. 

Due to a.f.c, dy wheel action ot" the 
tuning knob, and a 0-1 DO logging scale, 
tutting is facile. Stations snap in and out 
with very little uncertainty as one goes 
along the dial. One or two twirls of the 
tuning knob take one clear across the dial. 
On the other hand, the dial is somewhat 
on the small side, so that in sections of the 
country with a good many FM stations, 
some stations may appear quite crowded 
On certain parts of the dial. Nevertheless > 
ev<3n though AFC' is not defeat-able, no 
difficulty was experienced by this reviewer 
in dialing close-together station* of con- 
siderably different signal strength, pro- 
vided one timed slowly ^ A.f.e. action is 
broad enough for tuning ease, yet not too 
broad > 

Sensitivity is good, adequate for all bnf 
the fringe area listener or the DX'er. with 
the high end of the dial somewhat the 
more sensitive. Compared with a high gain 
tuner having three i.f. stages and two 
(Continued' on page 47) 
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ELECTRONICS 
IN 

BRITAIN 



STEREO STEREO STEREO STEREO 





12W high slope 
miniature pentode 



This medium power, high fidelity tube is particularly suitable for 
stereo equipment. Its high slope of 11,300 [/mhos allows two EL84s 
in push-pull to give over 10W output power at less than 1 % distortion 
— all achieved for only 1 6V of grid to grid drive. 

The EL84 may also be used for the more economical higher powered 
equipments. Two tubes will provide an output of up to 17W at an 
overall distortion of 4%. 

A single EL84 will provide an output of nearly 6 W. It has a maximum 
plate dissipation of 12W. 

Typical performance details for this tube are given here — for further 
information and supplies write to one of the distributors listed below. 



MEDIUM POWER 



HIGHER POWER 



Distributed load conditions (screen grid 
taps at 43% of primary) 



Two valves in class AB push pull 
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Supplies available from : 
In the U.S.A. 

International Electronics Corporation 
Dept, A9, 81 Spring Street, N.Y.I2, 
New York, U.S.A. 

In Canada 

Rogers Electronic Tubes & 
Components 

Dept. HI, ! 16 Vanderhoof Avenue, 
Toronto 17, Ontario, Canada. 
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Milliard 

ELECTRONIC TUBESused throughout the world 

"Milliard" « the Trade Mark of Mallard limited and is registered iMnllaid] 
in most of the principal countries of the world. 

MULLARD OVERSEAS LTD, MULLARD HOUSE, TGRRINGT0N PLACE, LONDON, ENGLAND 
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READY 

The biggest volume ever! 

The 4th 
Audio Anthology 




Just published. 



The 4(h Audio ArJhology is ready for 
shipment. 144 pases of complete ar- 
ticles by world-famous authors . , .con- 
tains everything from transistors to 
speakers. Numbers 1. 2, and 3 of the 
AUDIO ANTHOLOGY are valued 
highly in reference libraries throughout 
the world. Number 4 of the series 
promises lo provide the same quality 
of articles that has made the AUDIO 
ANTHOLOGY a prized reference 
work among the countless audio and 
high fidelity enthusiasts, students, en- 
gineers and musicians. $2.95 postpaid. 



SPECIAL OFFER I 
if you've missed the 3rd Audio Anthol- 
ogy., .here is a wonderful opportunity 
to get it for your reference library ai a 
savings of 60% I 

As a special offer.., while they last...w 
will send you the 3rd Audio Anthology 
for only $} when you order your copy 
oj the neii' 4th Audio Anthology. (This 
oJTer good onJy while the small supply 
lasts) 



RADIO MAGAZINES, INC. 
Dept. AA34 
Post Office Box 629 
Mineolci, New York 

O Enclosed is my remi nance for $2.95, 
Plea si; #nd me a copy of the 4 th Audio 
Anthology, postpaid. 

□ .Enclosed is my remittance for $3,95. 
Please send me BOTH the 3rd and 4th 
Audio Anthologies, postpaid. 



Nome_., 
Address. 



-Stole. 



I 

a 
s 
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Chicago High Fidelity Show 



First major show of the season 
on Friday, September 19, for a 
WBBM-FM cooperating with su 

FOii the fikst time in Hi-Fi Show his- 
tory, ;l local radio station is eo- oper- 
ating with the show management with 
programming designed especially to serve 
as excellent demonstration material for the 
high high fidelity equipment on display. 
WBBM-FM, Columbia Broadcasting Sys- 
tem afliliato in Chicago! will feature a 
''block concept*' of programming- during the 
show j alternating light and classical musk', 
with hourly news broadcasts, and program 
listings will be distributed in advance ho 
exhibitors may demonstrate their equipment 
with the type of music they choose, accord- 
ing to i n i" orm a ti o n vec ei ved f r oj n S . J . 
Neiuiau, Show manager. Advance publicity 
over the station itself has resulted in over 
5000 inquiries from interested listeners as 
to the Show and the equipment to he exhib- 
ited. 

In addition to its programming co-opera- 
tion, WBBM-FM— which, with its televi- 
sion and AM radio affiliates blankets the 
Chieagoland trading area — plana a hospi- 
tality suite and various demonstrations at 
the Show. A special staff of engineers and 
announcers, independent of the AM and 
TV affiliates, has been set up hy WBBM- 
FM to best serve the more -critical require- 
ments of the typical FM listener. 

Selling "Before and After" 

Another form of co -operation is being 
developed to merchandise high fidelity ag- 
gressively " before, during, and after" the 
Show itself. The Chicago Tribune, the 
Show management, trade groups, and local 
radio and TV stations are working to- 
gether to promote high fidelity- — as well as 
the Show — to the thousands who will at- 
tend, long after they have seen and heard 
what the exhibitors have to offer. 

"While we have been successful at each 
of our annual shows in bringing huge 
crowds to the Palmer House, there has al- 
ways remained the question of following 
through and selling these prospects aritor 
the show is over." said Xeimau. "Last year, 
one exhibitor used a full- page advertise- 
ment i:i The Tribune to illustrate many of 
the products displayed at the Show, listing 
prices and details. Sales were phenomenal, 
the firm reported. 

The plan for this year is for the news- 
paper to run a supplementary section im- 
mediately after the Show — sort of a "Post 
Hi-Fi Show Section" — to say in effect, 
"Now you've seen and heard everything in 
hi fi — here's where to buy it and here's 
what it costs." 

Dealers have thus three fronts in which 
to elindi the interest in hi fi — the prc-show 
sections in The Tribune and advance pro- 
gramming on radio and TV, the Show it- 
self, and the follow-up which tells the 
people where they can purchase (.he items 
they sr.w and heard. With thin technique. 
Chicagoland is likely to be much more hi-ji 
49if8ciou$ after the event than it was 
before. 

Show a Sellout 

As of August loth, a total of KU rooms 
were under contract, with only four suites 
and a scattering of individual rooms still. 
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and Music Festival 

bows in at the Palmer House 
three-day stay. Radio Station 
itable demonstration programs. 

available. As of press time, the follow jug 
exhibitors are scheduled: 

Aunio Magazine 

A B C - P a ra m on n t ~R ec or d s 

Acoustic Research, Inc. 

Admiral Radio 

Allied Radio Corp. 

American Electronics, Inc. (L'onccrtum;) 

Ampercx Electronic Corp. 

Ampex Audio, Inc. 

Audio Fidelity Records 

Audioaraft and Bigh Fidelity Magazines 

Bell Sound Systems 

Bercrai't 

David Hogcn Co. 

R. T. Bozak Sales Co. 

British Industries Corp. 

Custom Hi Fi 

De Haan 

Electro- Voice , Inc. 
Extrou 

Fisher Radio Corp. (Fellieson) 

G la s« r - S te c rs Co rpo rat i on 

Orado Laboratories, Inc. 

Grundig Majestic 

Harniau-Kardon 

Heath Company 

Hi Fi Co. and Eleetrola 

(Magna vox sponsored) 
International Electronics 
Jensen Manufacturing Company 
James B. Lansing Sound, Inc. 
Lyon & Hcaly 
Don MeGohan 

Mcintosh Laboratories, Inc. 

Magna Electronics 

Magnavox 

Master Electronics 

Mercury "Reeords 

Newark Electric Company 

North American Philips Co v Im j . 

Olson Radio W a rehouse 

Oxford Components 

Petersen Co. 

Philco Corp, 

Pilot Radio Corp. 

Precision Electronics (Groinmes) 

Radio Corporation of America 

Xadio- Elect yon ics m a gn zin e 

Radio Station WBBM-FM 

Radio Station WEFM 

Record Distributors 

Rck-0 -Kul Co., Inc. 

Revere Camera Co. 

Sampson Company 

Sargent-Ray men t Co. 

Sc hwai tz-Woodlawn 

H. H. Scott, Inc. 

Sherwood Electronic Laboratories 

Oien II. Smith 

Scnotone Corp. 

Stromberg-Ca rlson 

Seperscope, Inc. 

Telefunkcn 

Thoreus Company 

Lmbcnhuer Co. 

University Loudspeakers, Inc. 

Viking of Minneapolis 

V-M (Voice of Music) 

Welleov 

Westin^house Electric Corp. 
Wilcox Guy 
Wollcnsak Optical Co. 
Zenith Radio Corp, 
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EQUIPMENT REVIEW 



(from page 44) 

limitevs, it brought in nil the stations in 
the Now York City area (at least 16) just 
as well from a distance of 30 miles, using 
an outdoor antenna. Only when reaching 
for stations considerably more than 30 
miles distant did the FA- 10 show signs of 
falling behind the comparison tuner, 

A fjS-iti. piece of wire is supplied with 
the FA- 10 as an indoor antenna, and it 
performed surprisingly well In picking np 
stations 30 miles away, leaving no doubt 
that it would be quite satisfactory in an 
urban location. However, much better re 
suits were obtained with an outdoor an- 
tenna. Although the instruction a state, 
"Your TV antenna is not recommended/' 
excellent reception was obtained by con- 
nesting to a TV wideband antenna. Ap- 
parently it is the narrowband TV antenna, 
ft nt for one particular channel or group of 
adjacent channels, that is not recommended. 
True, still better results can probably be 
obtained by the fringe listener if he fol- 
lows the manufacturer's suggestion that 
"A good FM dipole or vagi is worth the 
investment/- At the same time, he should 
not be frightened away from use of his 
TV antenna, if it is a wideband type, 
which he ean easily connect to the tuner 
by a simple switch and a few feet of 300- 
ohm flat wire. 

Noise and hum of the FA- 10 appear to 
be as low as one eould ask for. At reason- 
able volume levels when receiving stations 
of normal strength, noise and hum pro- 
duced by the tuner were not discernible — 
such noise and hum as were hoard eould be 
traced to the station, Retwecn-station noise 
is quite moderate ;it reasonable levels, 
without great rushes of Bound as stations 
suddenly come in or go out. 

Stability is excellent. IlarmamKardon 
claims drift of Only + 5 kc, and this ob- 
server has no cause to dispute it. A station 
would come in at the same point on the 
dial when the tuner was first turned on as 
when it had been on an hour. 

The inherently good design and construc- 
tion of the FA- 10 is evidenced by its low 
distortion, which the manufacturer claims 
to be Jess than 1 per cent harmonic and 
less than 1 per cent IM at 30 per cent- 
modulation. On a signal of normal strength, 
this reviewer measured only 1,2 per cent 
IM distortion at full modulation (he has 
measured 4 or o per cent on much higbei 
priced tuners) ; and only 0.26 per cent at 
:-i0 per cent modulation. 

However, these are minimum TM figures 
obtained by tuning for lowest distortion 
as observed on the 1M meter. Since there 
is no tuning indicator, the user cannot 
tune exactly to the station for minimum 
distortion. About the best that he can do 
is to tune to a spot on the dial ha.If way 
between the points where the desired sta- 
tion snaps in and snaps ont. Thus at full 
modulation, by this "half way" method. 
2 per cent IM was obtained instead of the 
possible minimum of 1,2 per cent; at 30 
per cent modulation, the "half way" 
method resulted in 0.45 per cent I'M. in- 
stead of 0.25 per cent. All in nlL careful 
tu ni n g ca n p r ud nee v e r y good res u 1 1 s on 
normal signals, probably indistinguishable 
from the sound obtained with the aid of an 
accurate tuning indicator. 

The sound of the FA-Jrt. already de- 
scribed as clean, has a light, incisive qual- 
ity which may be ascribed to the use of 
appreciably less than the 7- r >-_usec de- 
emphasis stipulated by the FCC. Utilizing 




The owner of a Fairchild Stereo Cartridge takes justifiable pride in its possession, for it reflects 
in tangible form a quarter century's consistent policy of building up to a high quality standard — 
cost remaining a secondary consideration. 

He is sure that the new Model 232 Stereo Cartridge is an investment in the finest record 
reproduction — both stereo and monaural. He knows that its superb performance is the natural 
result of advanced engineering — the very same engineering which produced the first Stereo 
cartridge ever demonstrated to the public (December 1957). Jts phenomenal tracking ability, 
absence of distortion, and gentle treatment of records, are taken for granted by the Fairchild 
owner, although they are often a revelation to those accustomed to ordinary cartridge perform- 
ance. Jts transparent, shimmering sound quality, so faithful to the original, as well as its full 
range channel separation, are further evidence of Fairchild's engineering leadership. 

Therefore, be is not surprised to learn that many major recording studios are using Fairchild 
cartridges to test the quality of Stereo and other high fidelity recordings. His pride of ownership, 
in short, Stems from the added satisfaction which only a quality product can provide, and from 
bis secure knowledge that the name Fairchild is synonymous with integrity of manufacture. 
Price of* this superbly engineered cartridge . . . $49 50. 

flea? the Stereo 2S2 til your hi-fi dealer. Write for booklet K-i, the complete Stereo Disc Story. 
FAIRCHILD RECORDING EQUIPMENT COMPANY 10^0 45th Ave., L. L c. l, N. Y. 

Fairchild "Sound of Quality" Components include: 
cartridges, awns^ turntables, pre- amplifiers and amplifiers. 
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AUDIO 
ENGINEERS' 

SHOW 

Audio Engineering Society's 
1958 CONVENTION and EXHIBITS 
at the HOTEL NEW YORKER 

34th Street at Eighth Avenue, New York City, New York 



Showing Professional Audio Equipment 
for Studio and Laboratory 

SEPT. 29, 30, - OCT. 1, 2, 3 

Psychoacoustics of Stereo 
Transistor Application Problems 
Magnetic Recording and Reproduction 
Loudspeaker Design and Applications 
Standards and Measurements 
Disk Recording and Reproduction 
Music and Electronics and others 

DAILY SESSIONS — 9:30 am & 1:30 pm 
Additional — Mon. & Tues. 7:30 pm 

EXHIBITION HOURS — Daily — noon to 7:30 pm 

Runs concurrently with IHFM Annual High Fidelity Show 

AUDIO ENGINEERING SOCIETY 

P.O. Box 12, Old Chelsea Station, New York 11, New York 





a 22 K resistor and a ,0^2-^f capacitor, the 
deemphasis network has a time constant 
of only 44 usee- Adding the capacitance 
of the cable supplied for connecting the 
tuner to mi amplifier and of the probable 
input capacitance of the amplifier, the 
time constant rises to about 50 usee, re- 
sulting in treble droop with a turnover 
frequency (3 <lb clown) at about H200 cps 
instead of 2120 cps. TPie result is treble 
boost, reaching somewhat more than .'i db 
at 10 m and larger amounts at higher 
frequencies. Sufficiently accurate deempha- 
sis could be obtained by placing a .001-j.tr* 
capacitor across the signal either at the 
output jack of the tuner or the input jack 
of the following amplifier. JE 



AUDI0CLINIC 

(from page 4) 

When an amplifier is turned off. the 
lines of force collapse about the turns of 
the secondary of the power transformer, 
causing the voltage across this winding to 
rise moment a rity to a value considerably 
higher than that of normal operation. This 
e a uses the amplifier to draw more plate 
current. At. the same time, the high or volt- 
age allows the fiher capacitors to take a 
greater charge, which menus that even 
more momentary current flows. Although 
these fuses are designed to handle mo- 
mentary surges, they nevertheless have 
their limits. 1 recommend, therefore, that 
you use a large fuse. Since the ratings of 
these Fusetrons are graduated in small 
slops, I'm sure you can find one which is 
■sufficient to handle the overload peaks, owl 
still provide protection. JE 



AMPLIFIER 

(from page 23) 

from this technique were as close in 
those displayed in Fig. 6" as resistor 
accuracy and meter reading ability 
would permit, in other words; within 
about 5 per cent. 

The "Unbalanced Bridge" Method 

Xu an attempt to refine this method 
still further and measure the voltage 
change more accurately, an unbalanced 
bridge arrangement was us^d (.see Fig. 
8). The philosophy here is that the 
voltmeter reads EAO.P - R,/{ Jf , + R ]. 
Furthermore, if the two half -ohm re- 
sistors are not exactly equal, their rela- 
tive value may be established by ini- 
tially balancing the bridge and noting 
the leading on the decade potentiome- 
ter. This reading is then used in place 
of O.o in the foregoing formula. One- 
ohm increments of the total load are 
: taken a s a b o re a n d e a eh time the 
| bridge is mi balanced enough to produce, 
I say, .01 voJL E o . is then computed and 
! handled in the same manner as the volt- 
meter reading in the preceding method, 
. This setup is perhaps the most ae: urate 
| hut requires more elaborate equipment. 
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The sighing wind . . . the rippling water . . . (he roaring surf . . . each voice clear 
and distinct yet blending into the glorious symphony of the sea. This quality of 
living natural sound can be yours to enjoy with High Fidelity by Gro mines » . . 
the natural tone of each voice . . . each instrument . . . the sparkling clarity and 
realistic depth of the live performance » > . high fidelity reproduction at its finest. 
Grommes Hi-Fi components are craftsman-designed and assembled with jewel-like 
precision ... built to last for years of musical enjoyment. Beautifully styled in 
gleaming gold and while set in leatherette cases. 

Visit your Crommes Hi-Fi Dealer . . . see and hear these exciting new Stereo High 
Fidelity Amplifiers, Preamplifiers and Tuners. 
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THE NEW 
STROMBERG- 
CARLSON 
COMPONENTS 

Integrity tn Music, as 
applied to high fidelity 
components, means re- 
production which adds 
nothing to, or takes 
nothing from, the origi- 
nal performance. 

Stro mbe rg-Ca r I so n T s 
choice of this slogan is 
no accident. Just as your 
purchase of a compo- 
nent system is not a 
casual investment, our 
attitude toward the man- 
ufacture of components 
is very serious indeed. 
Each piece of gear must 
reflect the highest possi- 
ble achievement of en- 
gineering, production, 
and musical skill. The 
guiding minds, hands 
and ears of the Strom- 
berg-Carlson component 
group are those of pro- 
fessional electronic and 
acoustic engineers with 
extensive musical train- 
ing. 

The musical sound of 
our new components 
was the final criticaJ test 
before they were made 
available to you. 

We proudly submit 
our specifications to 
your critical judgment. 
These specifications are 
accurate and conserva- 
tive. We have declared 
ourselves out of the 
"battle of exaggerated 
specifications. M Please 
study our specifications 
to see how the phrase 
"Integrity in Music" 
takes on true life and 
meaning* 



Selected for Display 
Ai The Vienna 
iniernationai fall Pair. 




ASR-433 

STEREO AMPLIFIER 

The mot' imporlont at pec I of 
ste/eo is stage effect. Tfio in- 
stfumenH of the orchestra 
should come back la you from 
their exact positions on Ihe 
stage. How? 

Tho answer is balanca. The 
ASR 433 ii lh<s sloroo ampfi- 
fier wilh "Tanc-iignal ftoJ- 
Oflfo/' the mresf method of 
achieving (hit realistic sfog* 

7he ASJM33 is a superb 
monau rol amplifier e>S wcll^, 
giving you a full 24-wofl out- 
put. The elecironic crossover 
□ i 3,000 cyilci provide* out- 
put for 12 WQlli low and 12 
wain high frequency opefo* 
[ion. Every furulicn has ifj 
own control for coch channel 
ond o maiFer volume conlrcl 
is provided. 



SPECIFICATIONS: 

POWER OUTPUT; 24 wolti 
(2-1 2 waif <hanneli]. FRE- 
QUENCY RESPONSE: 20-20,- 
000 cycles ± 1 do. HAR- 
MONIC DISTORTION: Lets 
than 1%. NOISE LEVEL: 63 
db down. INPUTS: Magnetic 
Phono, Ceromfc Phono, Tape 
Head, Tunor ond Aux> Tope. 
OUTPUTS. 4, 8, 16 ohms and 
duel Tope Out. LOUDNESS 
CONTROL: ln-out, continu- 
ously variabre. TONE CON- 
TROLS: Ba« 15 db droopy 
15 db boost; Trebfe 14 db 
droop, 12 db boost. EQUAL- 
IZATION: RIAA Mog. Phom>. 
NARTB Tape Head. TUBES: 
2-12AX7J7025, 2-6AVA, 1- 
6J8, 4-E184. CHANNEL SE- 
LECTOR: Channel "'A/ 1 
Channel ,J B/' Stereo, Monau- 
ral, Crossover (of 3000 cy- 
cles). DIMENSIONS; 13 V/' 
W, 13%* D, &%" H. PRICE: 
5129.95" (Audfophile Net]. 



'All prices ore Zone i» 



See your denier or write to 
m for full dofa on our com- 
plete new line of amplifiers, 
speakers, spcoker iydemi, on- 
clomrct ond program sauries. 



"There is nothing finer than a Siromberg-Carlson" 

STROM BERG - CARLSON 

A DIVISION Of 6EH F^l DYNAMICS CORPORATION 

1 41 8G N. Goodmar Street • Rochester 3, N. Y. 

Electronic af\d COmmonicaf'on products for heme, in- ^J"^^ CjrE^ 

duttry and defense; including High Fidelity CouoJpj; dfa 
Schaah Sound, intercom and Public Addreu Syilcms. 




Fig- 8- Bridge method for accurately 
measuring small voltages. 



No significant differences from previous 
results were recorded here. 

Seeking a somewhat more direct tech- 
nique and noting that internal resistance 
determines the power change when the 
load is changed, an accurately cali- 
brated power output meter of the Gen- 
eral Radio 5S3A or 783 A and Daren 
OP961 types were utilized. Two output 
powers were recorded with two different 
loads — in this ease, 12.5 and 15 ohms 
were the closest to the rated load. If we 
assume that load 7?r, gives greater 
power output- that K J2 (and thus 
Fx > 1") we can write: 





a, 




( E ' 


1* 


\ /?(„,+ R,,j 



Poiocr nutp}(t icith Umd Rj,, 
Power output wilh load R 72 
Performing the necessary algebra 



Use the negative sign in the numerator 
when the denominator comes out nega- 
tive — positive when the denominator is 
positive. The only difficulty with this 
system (other than the thorny formula 
above) is that the power meter indica- 
tions tend to become unreliable at the 
higher frequencies, but below 10,000 
eps results tallied with Fif). 6. 

As a final cheek, it was decided to usi j 
two frequency components — one coming 
through the amplifier and one being run 
through the output circuits — and meas- 
ure them separately by means nf" a wave 
analyzer (see Fuj. 3). Make R = .13 
ohms and substitute a low-outpni-im- 
pedanee signal generator for rhe Variac. 
Note that the amplifier is correctly 
terminated as the impedance of the 
step -down transformer secondary is 
extremely small. This mnv corresponds 
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ti) a stored-energry transient situation 
US oiicoimtered in audio amplifiers. The 
nupfdnudC jsetiii by the .signal being fed 
back into the amplifier may be deter- 
mined by simple voltage-division princi- 
ples since we know the magnitude of the 
voltage supply and the drop iierosl a 
known resistance. As long ns we Jcecp 
within reasonable frequency bounds, 
there will be no appreciable phase shift. 
SnJlieo to say that the impedance seen 
by this "backward" component is al- 
most entirely a function of the magni- 
tude and frequency of the .signal com- 
ing through the amplifier in the normal 
way. "Almost entirely-' because it is 
possible to create trans former satura- 
tion with this driven current, hi if this 
is scarcely likely to happen under nor- 
mal amplifier usage. This, too, produces 
a set of values within normal measure- 
ment error of those displayed in Fig. (>. 

Since many of these calculations in- 
volve small differences between rela- 
tively large, quantities, it is mandatory 
that the resistors, voltmeters and other 
paraphernalia lie accurate to one-half 
<>f on*' per cent or better. JE 

] K-iditur, "Measuring umplificir intern.-jj 
rosislimce. Audio Engineering. Outoh^v, 
H)48. 

- Mitchell, "Audio amplifier damping," 
Meet ronic-a. September, 1951. 

W. I/. JCveritt, Com-munh-utioiw Kngi- 
tit'.rrinti (aceonri Ed.). MeGniw Mil], p. "><;,S. 
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FEEDBACK 



(from page 32} 

nominal value, the damping factor ol 
the ginpli/icr is 4, a value which pro- 
vides ^ood operation with most speak- 
ers. However, other damping factors 
can be used, and while absolute isola- 
tion between load and feedback is not 
obtained, a .sufficient degree is realized 
to he of" positive benelit. Km - example, a 
eapacitive load will not display ringing 
at any setting- oi' the control. .Moreover, 
the system has the beauty of supplying 
variable damping with insignificant in- 
crease in distortion., and maintains a 
constant amount of feedback so that 
output level is independent of the sot- 
ling of the damping control. The com- 
plete schematic of the amplifier is 
shown in Fig. 2. /E 
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NEW SLIMLINE® SPEAKERS 

Our speakers are completely revolutionary in per- 
formance. Our equipment and background in the 
design and specifications of speakers are second 
to none. We hove puf info words an exact descrip- 
tion of the way they sound . . „ so radically differ- 
ent thai a full explanation is necessary. 

Fulf specifications are Incorporated in a Slrom- 
berg-Carlson booklet explaining our concept of 
speaker specifications and design, Ask your deal- 
er or write to us for "A Revolution in Speaker 
Specifications and Design." 




RF-484 15" COAXIAL TRANSDUCER. 
PARTIAL SPECIFICATIONS: 

Cone Jtaiofianc*; 20 epi +5 cpi. Power Handling Capacity. 
Woofer— mar* then 100 watts; Tw*6t©r— more than 50 worn* 
frequency Response; flnt to 20,000 cpi. IM Distortion: 0.3%, 
$149.95 (AUDIOPHILE NET} 



RF-480 Slimline S" Transducer. 
$24.95* 
(AUDIOPHILE NET) 




RF-482 SI inline 12" Coaxial 
Transducer. $59.95 
(AUDIOPHILE NET) 




RF-4&1 5MmlSnc M" Wide 
Range DTffuitx Trcmducor. 
$39.95 (AUDIOPHILE NETI 




RF-483 15" Coaxial 
Tramdueer. $99.95 
(AUDIOPHILE METI 




RF-475 15" Coaxial T/arnduter. 
5229.95 (AUDIOPHILE NET1 
* A Jr pricci o/c 2or»e 



See vour deolef 
or wrile lo ui for 
fyJI data on our 
complele new 
line of amplifi- 
en, tpdokeri, 
speaker lyilCMi, 
c n c I oj! u rei o n ti 
prog/am sOufCei. 



"There is nothing tiner than a Stromberg-Carlson" 

STROM BERG -CARLSON 

CGRrOT iiTlON 

Rochester 3, NL * m 

GO 



K UIViyiON OJ- (itNtHU UT/ 

141 8C N. Goodmark Sfreel 

Electronic ond comf»iu/»rcah"on prodvclt /or home, irv S"C 

du\tfy and defense; including High fidoiily Como/ei, fiffa 
School Sound/ infercom pnd Public Addrcn Systems. 
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STEREO RECORD 

YOUR OWN SPECIAL EFFECTS 

WITH THE AMPEX 
UNIVERSAL "A" 960 




COURTESV OF THE UHTTCD STATtS ARMY 



Now you can capture any memorable event in living stereo - with (he new 
Ampex Stereo Record Universal "A" Portable (Model 960). And in addi- 
tion to "live 1 * recording with microphones, you can record stereo off the air, 
copy stereo tapes and discs and build a stereophonic tape library of truly 
professional quality at lowest cost and with this single unit you can record 
monaural sound-on-sound with full control of balance. This precision engi- 
neered, ruggedly constructed Portable stereo recorder/reproducer gives you 
all the advantages of traditionally superior Ampex features. With the instant- 
acting head switch, you can shift from 2-track to 4-track operation at will, 
and play back as long as 4 hours and 16 minutes of stereo music on a single 
reel of tape (2400 ft.). Automatic stop at end of reel. Also available is the 
Ampex monaural recorder/stereophonic reproducer (Model 910). Perform- 
ance will be within specifications the first day you own it and for many years 
to come. Three precision dual head stacks (one each for record, playback and 
erase) are Ampex designed and built to tolerances as close as 10 millionths 
of an inch. The two Ampex (iModel 2010) Amplifier-Speakers will complete 
your stereo portable system. All three units £rc lightweight, durable and in 
matched, smartly styled two-tone grey carrying cases. 

AMPEX STEREO 

SIGNATURE OF- PERFECTION IN SOUND 



AMPEX AUDJO INC. 

J06O-J KIFER ROAD. SUNNYVALE. CALIF. 
Please send me full injormation on the AMPEX STEREO 
1 RECORD UNIVERSAL "A" PORTABLE SYSTEM (Mode! 960): 

1 NAM E 

ADO R ESS 

CITY ZONE STATE 

I 
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NEW LITERATURE 

• Lafayette Radio, ICS- OS Liberty Ave., 
Jamaica 33, N.y., is now mailing its new 
l L jH'j general catalog of electronic parts 
and equipment, including a complete sec- 
lion devoted to high-fidelity components. 
Highlighting this section is a compre- 
hensive listing of the newest stereo equip- 
ment, including 1 component s for conver- 
sion of inonophonic systems to stereo- 
phonic sound. A complete selection of 
major- kibe) stereo discs and recorded 
tapes is also listed. An extensive public- 
address section lists components as well 
as complete systems from all major man- 
ufacturers. The catalog: contains (M pages 
in color, and has the large S" x 1^" Pace 
Lafayette format. Yonr copy will bo 
mailed free upon request for Catalog" 5U0. 

K-15 

• Pickering' U Company, Sunny side Blvd., 
1' lain view, -WW, is making available a 

' new booklet written by .lean Shepherd, 
w til! -known radio personality and hi-fi 
hobbyist. "I SOPH ASK — A New Kind of 
Sound" is a basic Story of the electro- 
static speaker, written for the non -tech- 
nical reader in the erudite style for which 
Shepherd is noted. It offers delightful 
reading' for the engineer and layman alike. 
Your copy of this excel hint booklet wfll 
be mailed free npon request to Depart- 
ment TK at the address shown above. 

K-ie 

• James B. Lansing Sound, inc., 3240 
C;iSitas Ave., Los Angeles 3U> Calif., de- 
scribes and illustrates the entire line o( 
Lansing sound reproducers in a new 
folder which has just been released. Il- 
lustrated with some 40 photographs, 
drawings* and charts, Uie folder includes 
data on wide-range speakers, low- and 
high-frequency drivers, dividing networks 
and various types of enclosures and 
horns- A featured listing is accorded the 
"Paragon," an integrated stereo repro- 
ducer which Is the newest addition to the 
Lansing 1 line, lie sure to specify nulletin 
SC-5(M when writing for your copy. 

K-17 

• Bell Sound. Systems, Inc., 555 Marion 
Koad, Columbus, Ohio, is now releasing 
a new 2-1 -page booklet, which is a handy 
reference guide, with photographs, of 
the complete line of Bell high-fidelity 
components. Detailed specifications pro- 
vide a complete directory of the per- 
formance characteristics of all units 
shown. Two special sections of the hand- 
book are devoted to questions and a u- 
swoi'K about high fidelity and .stereo, to 
help readers plait their own installations. 
In requesting your free copy of this in- 
teresting hook let, he sure to specify 
Catalog 101. JC-18 

• Centra lab, A Division of Globe-Union, 
Inc., 1100 K. TCeefc Ave., Milwaukee I, Wis., 
has just released a revised version of the 
Centralah booklet on the "Compem rob" 
ii com pen sated volume control for high- 
fidelity mush; systems. Intended primarily 
as a replacement unit for ordinary volume 
controls on radio and TV receivers, phono- 
graphs, and the like, the Compcntrol 
compensate* for the Fletcher-Munson ef- 
fect in human hearing. The 20-page 
booklet is. profusely illustrated, and is 
available free of charge upon written 
request. K _io 

• Reeves Soundcvaft Corporation, 10 B. 

□ 2nd St., New York %% N\Y tf has just 
published a bulletin on "Mas'iia-See," a 
new solution recently developed by the 
Reeves firm which makes visible the 
sound track recorded on magnetic tape. 
Magna -See Type SO (for sound record- 
ing) enables the recordist to make fast, 
simple and accurate equipment checks for 
head alignment, track uniformity, bal- 
ance, and head wear. The bulletin de- 
scribes, with illustrations, how the solu- 
tion should be used. Requests for copies 
should specify Bulletin RS-57-10. K-20 
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HEARING 

(from page 3d) 
brOiuh';Lstini>- but it should bo kept in 
mind when considering what improve- 
ments are possible in the quality of: the 
reproduced sounds. 

In condition then, it is seen that for 
i\u ideal fryMani, oik 1 which i.s determined 
by the capabilities of hearing, the maxi- 
mum and minim inn intensity levels and 
frequencies will he determined by Ffff. -i 
and two or throe ehannob should be used 
in the transmission. With sueh a system 
there will be no limitation upon the type 
of material used in the broad east. For 
economic reasons wc may back away 
from these ideal requirements. Although 
the bust quality cannot be obtained with 
a frequency range lower than 14.00U to 
15.000 cps. cconomie. micessity may re- 
quire a compromise to a somewhat lower 
frequency limit. The ideal volume range 
for producing a facsimile of sneh music 
U (>5 decibels. How much this volume 
range can be reduced below this value 
without producing serious impairment 
has not been determined in a quantita- 
tive way. There is no doubt that con- 
siderable improvement in quality will 
also result by going to two or more 
channels instead of one, but whether 
such improvement is worth the addi- 
tional cost must be decided for each kind 
of service in which the transmission sys- 
tem is used. 



STEREO PLAYBACK 

(from- [Hit}*' 27) 
problem exists the same head is used 
both for recording and playback. The 
writer rarely uses both side* of the tapr 
for single track work because he likes 
to edit his tapes : consequently there 5s 
no cross-til Ik problem. Furthermore, the 
use of separate heads permits the tape 
to be monitored as it is being made, giv- 
ing an audible indication of the quality 
of the recording". 

Unfortunately the Viking deck does 
not have a second set of stereo heads 
for monitoring stereo recordings off the 
tape as they are being' made. However, 
adaptor units are available with the nec- 
essary heads installed and these are de- 
signed for "outboard'' i noun ting. Such 
an a r r a ngem e n t wo ul d b e de ei d ed 1 y 
worthwhile and inclusion of such a de- 
vice into the present system is contem- 
plated. 

This amplifier has been used to make 
duplicates of tapes recorded in the usual 
manner, both single track and stereo. 
Fortunately, the writer has been able to 
borrow a second deck for this purpose. 
One machine is used for playback, the 
other for recording. The output of the 
playback amplifiers are patched to the 
input of the recording amplifiers. Ex- 
cellent results have been obtained. It has 
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Full Frequency 

Feedback 

Amplifiers 

All output tubes in our 
new line operate below 
their rated capacity. For 
example, our 40-waft 
power amplifier uses 
output tubes rated for 
1 00-watt operation. 
These amplifiers incor- 
porate a new concept of 
record equalization* 




AR-430 CONTROL AMPLIFIER 

POWER OUTPUT; 12 walk. 
FREQUENCY RESPONSE: 2Q- 
20,000 cycles. ±1 db- HAR- 
MONIC DISTORTION: Ism fta* 
1.5%. NOISE LEVEL: 6-3 db 
down. iNPUTSt Magnetic Pho- 
rub, Ccromic Phono> 1ooc t Tuner 
and Aux. OUTPUTS: fi ohmt. 
LOUDNESS CONTROL: Inoir), 
continuously vafioble. TONE 
CONTROLS: Bern, \5 db drooo, 
13 db booirj Troble, 14 db 
drooo, 12 db booir. EQUALI- 
ZATION: RLAA Mag. Phono. 
NARTB Tape Head. TUBES: One 
7025/1 2AX7, one 6AV6, O no 
6U8, Iwo 6B05JEL84, one 
6CA4/EZ81. DIMENSIONS: 12" 
W. D, A%" H. PRtCEi 

S5?.$5' (Audiophile Net}. 
Pri<e include* lap cover. 



AR-432 CONTROL AMPLIFIER 

POWER OUTPUT; 30 wait*, 
FREQUENCY RESPONSE; 20- 
20,000 cycles ±.9 dh al full 
outpi>:. HARMONIC DISTOR- 
TION; 0.7% al full outpyt. IM 
DISTORTION: Lou thnr. 1% 
program leveL ( a0:7k</4 : 1 ) . 
NOISE LEVEL: 70 db down. 
INPUTS; Magnetic Phono, Ce- 
ramic Phono, Tope Head, Tuner, 
Tape, Aux, OUTPUTS; Tope, 
Amplifier IA, 4, 8, 16, B). 
SPEAKER SELECTOR SWITCH: 
Provide! swflching to one speak- 
er, second iceoker, or bolh. 
LOUDNESS CONTOUR: Two po- 
srlioni provide different level* 
of compemalion in accordance 
Wilh Flefchor-Munson curves 
TONE CONTROLS: Baji 20 db 
drooo, 15 db booil; Treble 15 
db droop, 15 db booit. EQUAL- 
IZATION; Adjuttmerw of RIAA 
Recording Curve — Three sKde 
iWilcbei for high frequencies 
ond ihrcu ilide jwllchov for low 
frequencies. RUMBLE FILTER: 
In effeel on all inputs. Hoi 3 
poiilioris, SCRATCH FILTER; Irt 




For Full Data On Any And 
All Items, See Your Dealer 
Or Write Ui Direct. 



effecf on al J inpufs. Hos 3 po- 
sitions. TUBES: one 5V4GA, 
one 6U8, Iwo 7025/1 2AX7, two 
7027. DIMENSIONS: UVs" W, 
13Y fl " D, 4y e " H. PRICE: 
$119.95* wiihout top cover 
(Audiophile Nei]. 




AR-431 CONTROL AMPLIFIER 

POWER OUTPUT; 20 wails. 
FREQUENCY RESPONSE; 20- 
20,000 eyelet ±.9 db at full 
ouipur. HARMONIC DISTOR- 
TION; Lesj Ihon 1% ot fyH 
output. IM DISTORTJON: Less 
than 1% program level. NOISE 
LEVEL; 65 db down. INPUTS; 
Magnetic Phano, Ceramic Pho- 
no, Tape Head, Tuner, Aux, 
OUTPUTS: Tooc, Amplifier |A, 
4, 8, 16, BV SPEAKEP SELEC- 
TOR SWITCH; Provides switch- 
ing to one speaker, a second 
speaker or both. LOUDNESS 
CONTOUR: Two poiilians pro- 
vide Iwd djfferenl Jevyls of 
compemalion in accordance 
with Fletcher- Munsan Cl/rves. 
TONE CONTROLS: Boss 22 db 
droop, 16 db booii; Treble 15 
droop, 16 db bowl. EQUALI- 
ZATION; Adjustment of RIAA 
Recording Curve — Two slide 
switches for high Frequencies 
and Iwo slide iwilchci for low 
frequencies, RUMBLE FILTERi 
Two-poirlion switch. In effect 
on oil inputi. SCRATCH FILTER; 
Two-ncu"tion switch. In effect 
on all inputs. TUBES; one 7025, 
two 12AX7, four BQ5. DIMEN- 
SIONS; UVj" W, 9Vi" D, 
4V' H. PRICE: $9$.95* with- 
out top cover {Audloohile Not]. 



AP437 POWER AMPLIFIER 

POWER OUTPUT: 40 wafls. 
FREQUENCY RESPONSE; 20- 
20,000 cycles ±.1 db ot 40 
warm 10-60,000 cycles ±1 db 
at 40 watts; 10-100,000 cycles 
±1 db at 10 wait*. HARMONIC 
DISTORTION: 0.1% mid fre- 
quencres at 40 woUs, 0.5% 
20-20,000 cycles ai 40 wain, 
IM DISTORTFON: 0-4% ot 40 
wolfs. (60:7kc;4;1) J NOISE 
LEVEL; 90 db down. INPUT: 
One with variable input sensi- 
tivity from ,7 lo 10 vo)ts> CON- 
TROLS^ Hum canf/ol, balancing 
control, bioi canlroL OUTPUTS; 
A, 4, 8, 16, B. SPEAKER SE* 
LECTOR SWITCH: Provides 
switching for one spoakor, a 
second ipeaker, of both. TUBES 
rwo 6550, one 1 2BH7, one 
7025, one 5AR4/GZ34. 
MENSIONS: lO'/i" W, bW 
H, 10" D. PRICE: SU5-00* 
(Audiophile Net), Price in- 
cludes top c.over. 

'All prices are Zone i. 



"T/iere is nothing finer than a Stromberg-Carlson" 

STROM BERG -CARLSON 

A C 1 V I $ I O H □ 9 GENERAL DTNAHiCS CORPORAHOH 

1 41 8C N. Goodman Street • Rochester 3, N. Y. 

E/e<lron/c and cornmun/caJ'on produc's for homc t in- 5*C [ 
dustry and defame; inclvdina Wfgh Fidelity Conio/ei; " ^ f - 
Sea oof, 5ound, intercom and Pubiie Addttts Systems. 1 "'V*^*' 
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been found that the tape hiss on it "first 
generation" duplicate is a little lugher 
than that of the u m aster but not seri- 
ously so. Also, there is the possibility 
that some differences of pitch will be evi- 
dent to the trained ear. However, this is 
usually not serious enough to bother 
unless the tape machines differ markedly 
in speed or the listener is "cursed" with 
absolute pitch. 

Sound-on -sound recording is also pos- 
sible. The usual procedure for addition 
of material to material already recorded 
makes use of an extra playhead in front 
of the erase head. The original signals 
are mixed with the material to be added 
and the composite material is then re- 



corded in the usual manner. With the 
Viking deck the procedure is somewhat 
different,. The original material is re- 
corded on the "wrong'* side of the tape. 
(The tape must be new or erased com- 
pletely beforehand!) It is then played 
back and mixed with the additional ma- 
terial : the composite material is then 
recorded on the regular side of the tape 
in the usual manner. This arrangement 
has the advantage that the original re- 
cording is not destroyed. With a little 
ingenuity the process can be repeated 
several times. 

From time to time request a are re- 
ceived for single-track recordings of 
material originally recorded in stereo. 





"It's not Hi-Fi if it doesn/c have Tung-Sol Tubes' 



What we're driving ar is rhe sim- 
ple fact chat Tung-Sol Audio 
Tubes are preferred by makers 
of the finest Hi-Fi equipment. 

TUNG-SOL ELECTRIC INC. 
Newark 4, N.J, 



TUNG-SOL 

AUDIO TUBES 




Using a .semi id tape deck ih.e two sigmils 
are played hack, mixed, and then re- 
corded on ;i single track. Usually some 
trial and error is necessary before good 
balance is obtained hut nothing is lost 
except time. 

A more prosaic use for this amplifier 
might be mentioned. At one time or an- 
other most audio fans are called upon to 
set up sound reinforcing systems for 
special events, This recording amplifier 
can he used as the preamplifier and mixer 
for such a system. Simultaneous record- 
ing can be carried on as required. So far, 
there have been no requests for stereo 
sound reinforcement but it i* obviously 
possible with this unit '. 

Conclusion 

Development of the ivmrdinir- p.) Ay- 
back am pi i tier required many weeks-. 
Many circuit Arrangements were tried 
out "on paper" and "in the flesh"' before 
the final version was completed. Perhaps 
a few words of caution are in order. 
No one should attempt the construction 
of a unit of this kind unless he is thor- 
oughly conversant with good audio tech- 
niques. Good wiring practice must be 
followed. Ground loops must be scrupu- 
lously avoided if hum is to be minimized. 
Some experimenting with chassis ground- 
ing points may be necessary for the low- 
est possible noise level. After construc- 
tion is completed proper adjustment 
requires the intelligent use of a wide- 
range audio-frequency generator, oscillo- 
scope, sensitive a.c. vacuum tube volt- 
meter. And various other instruments, 

Tim system which has been described 
has been used for sever al months and 
has given excellent results once sufficient 
experience was gained for its proper 
operation. The writer happens to live 
in an area served by stereophonic broad- 
casts using AM nnd FM. Many of these 
programs have been recorded nnd within 
the limitations imposed by AjV[ on one 
channel the results have been highly 
satisfactory. Live stereo recordings of 
chamber music and choral groups have 
been uniformly good once the problems 
of proper microphone placement were 
solved. Experience is the best guide hen? 
and no absolute rules can be given. Two 
identical cardioid microphones have 
given the best results in all cases. 

Earlier reference was mane to the 
*'hole-itt-thc-vi\iddlc" elf eel. This is hard 
to describe in words but a recent visitor 
put it this way: "It sounds as though 
you hear two point sources instead of 
one.'' Most available recorded stereo 
tapes avoid this effect provided that the 
two loudspeakers are placed flat against 
the wall away from the corners of the 
listening area. The writer prefers corner 
horns for their low- frequency efficiency 
but he often experiences the "hole-in-the- 
middle" effect when these horns are used 
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for stereo reproduction. It can be elec- 
tive! v eliminated by using a third, or 
middle, channel whose signal material is 
derived from both outride channels. This 
was the main reason for inclusion of 
the hybrid channel in the system do 
scribed. It requires a. third amplifier 
and *peuk<;r hut tlie results are worth 
the price. It should be mentioned that 
the \-\vo outside ehanuels are combined 
without rhe use of a resistance mixer. 
Electronic mixing - is used to avoid cross- 
talk hetwecn channels. There is some un- 
avoidable; (toss- talk between the two 
heads mounted in-line and there is no 
need to increase it. 

The only valid objection to this sys- 
tem is its *ize and weight. It should bo 
possible to reduce both by the use of 
transistors to replace some or all of the 
many tubes now employed. Work is now 
progressing along this line but that is 
another storv. 



Parts List 



Resistors 



R>, R„, R.., $ m R. 
Si 

R„, R c , R Ai , R SJ . R, 7 
R^ 

R 7 , /?„ %^ B m 

R-i 7 RtQ 

Tin, 

n m n n , n ^ R Iiy r^ 
r, I} R 7?! R in 

R,,, R VJ7 1U R,,, 

7? P 

n j3f R,„ R;;,R Si > 
KgO> -^7JJ ^71 

R.-tr Riot, Rim 

R ilf Jlj*, Rjc7, RiiH 

E„, X sh R», R, : 
/r.,,, Rc, 

R t r. 

R,, } R^ R,:, 

R il} R^ R.,„ R c , R y .> 

'r, 

R Ati Jt ti9 R™, J?,..,. 
R,,, R. J7 , 

R 1C , i?„, J8 M 

^.K7> Spu* Rnsf 



^ JUJ) 








Km 
















Kin 





Capacitors 

c,, c, 

C:, } C lf Gjy C 10} C lS , 

Qui C IS , Cftj C?j, 
&jc} (In} G^, C$j 7 



1 megohm, §4 watt. 
2200 olims, Vi watt 

2200 ohms, 1 watt 

0.22 megohms, 1 w»tt 
1,000 ohm*. % watt 
0.56 megohms, J /j watt 

3:iOo ohms. 1 watt 



47.0UO otos, 1 
0.1 -megohm potenti- 
ometer, audio taper 

0.1 megohms, 1 watt 
0.62 megohms, V£ watt 

iooo ohm*, l mftb 
10,000 ohms, 1 watt 
0.27 megohms, J wait 
0.S2 megohms, 1 watt 
0.2a megohm potcnti- 
o me tor, audio taper 

0.27 megohm*, % watt 
22,000 ohms. .1 watt 
2 megohms, Vi watt 

0.1 megohms, l /i watt 
0.47 megohms, Vz watt 
1800 ohms. 1 watt 
0.22 megohms, watt 
4,7 megohms, l /£> wait 
aO, 000 -ohm wire- 
wound potentiom- 
eter, linear taper 
33,00-0 ohms, 1 watt 
27,000 ohms, 1 watt 
<)2,OO0 ohms, .1 watt 
100 ohms, 1 watt 
100- ohm wi rewound 
potentiometer, lin- 
ear taper 
10 -ohm > 25 -watt wire- 
wound, adjustable 
1250 ohms, 20 wsitts 



50-ai, (i-vott electro- 
lytic 

0.05-juf. 0-volt paper 
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NEW 

SPEAKER 

SYSTEMS 

Some speakers and 
speaker systems provide 
clean, sharp transients 
af low and low-low fre- 
quencies. Others ore 
very linear m response 
a* low and low-Jow fre- 
quencies. Only the new 
Sfrontb erg- Car/son mul- 
tiple speaker systems 
give you bofh. 

Low end frequency 
response extends at 
leasf an octave below 
that heretofore possible. 
The range of our M5S- 
492 system is 1 6-2 2,000 
cps; the range of our 
MSS-491 system is 22- 
18,000 cps. 

Speaker system reso- 
nance is lower than the 
unbaffled free air cone 
resonance of the woof- 
ers. Exceptional tran- 
sient response, linear 
quality and extraordina- 
ry low frequency re- 
sponse are directly re- 
lated to a carefully in- 
tegrated design between 
our woofers and our 
quarter wavelength 
Acoustical Labyrinth® 
baffling system. Three- 
way crossover networks 
are included. 




SPEAKER SVSTEM 

12" Sofi Skive/ Woofer, 8" 
mid-range, two 2Vi" Tws-elcrs. 
Available in dhcrry or walnut. 
32 Vi" high, 33 3 A 7/ wido, U%" 
deep. PRICE: $249.05' (Aud^o- 
chile Net). 



For Full Data On Any And 
All hems, Sn« Your Dealer 
Or Wrlfo U« OIfe<». 




MSS-491 SPEAKER SYSTEM 

15 y ' Soff Skiver Woofer, 8 w 
mj'd-range, Induction Tweeter. 
Available in mahogany, wal- 
nut or limed oak. 32%" high, 
38 %" w/de, 3\» deep. PRICE: 
Wohoflany, $379.95*; Walnut, 
$389.95'; Limed oak, $399.95' 
(Audiophile Nel). 




MSS-461 SPEAKER SYSTEM 

8" mid-range, Iwe^ter. 
Available in mahogony. oak or 
walnut. 24 '/i" high, V9" wide, 
tO" deep. PRICE: Mahogany, 
$69.95\ Walnut, oak, $74.95* 
(Audiophile NefJ. 




RW-49D 15" Soft Skiver 
Woofer. $99.95* 
(Audiophile Net) 



RT-477 induction Tweelfrf. 
$49.95* (fiudiophilg 




RW-489 12" Soft Shiver 
Woofoi. $49.95* 
(AudiophNo Nt-M 



RT-476 2%" Twe*ier. 
$9.95* fAudlophlU Netl 

"All pricer a^a Zam ^. 



"There is nothing finer lhan a Stromberg-Carlson" 

STROM BERG -CARLSON 

A DlVISIDK OF GENERAL D V N ^ K [ C S COfiPOMTlOH 

1 41 8C N. Goodman Street • Rochester 3 f N. Y. 



Electronic and comnto/iicaUan products for Homa, in- §HC 
duiiry and defense; including High FidclHy Conxo/e<; £4ftt£ 
School Sound, //ilo/com and Pub tic Address SyitBms+ ^rff 
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Scientifically *D faceted 

SEPARATE AND BALANCED 





t&at cannot become ofootete 



You can use Frazier-Engineered 
High Fidelity Speaker Systems 
for true separate-channel 
stereo or for monaural 
reproduction— and get all 
the musical en joy inert you want. 
Remember, too— it is not 
the size of the drivers, 
but the way they are coupled 
to an acoustically-adequate 
enclosure that gives you the 
range, the balance and the 
realism you want, with minimum 
distortion, without coloration, 
overdrive or hangover. 
Your listening is not complete 
unlil you hpar the Frazier 






HIGH FIDELITY JJtAZIER STEREO RAMA 

Utilizes two Frazier Mark II high fidelity speaker sys- 
tems with 30-dogreo separation, \\\ smart contemporary 
enclosure. The 30 -degree separation and projection as- 
sure excellent stereo effect at distances of five feet to as 
much as sixty feet. Balanced reproduction from 30 to 
17,000 cps. High efficiency permits use of any 12- watt 
stereo amplifier. Whsn used as a monaural system, T 'big- 
ness" is obtained way beyond the cost. Size: 54" x 43 J 4 V 
x 32". Finished in Fruitwood Mahogany, Blonde Korina, 
Walnut, Dark Mahogany, or Ebony. Net, $295 

STEREO RAM A JR r Designed like the Stereoraroa, but 
utilizes two Frazier F-8-3X Black Box speaker systems. 
40 to 15,000 cps. Size: 45^" x 30" x IS". Net, $195 



WIDE-RANGE JRAZfER MARKU 

Exceptionally wide range high fidelity speaker system. 
Employs Frazier modified Helmholtz-type enclosure 
with specially-designed 8-inch woofer and compression- 
type tweeter. Smooth response 30 to 17,000 cps. Use as 
is or in walls k closets, or other locations. 
Size: 22*A N x 26" x 13". Net, $99. SO 

Available also in Capri cabinet. Net, $137.50 



POPULAR JRAZJER DEL MAR 

Remarkable high-fidelity performance in custom-crafted 
cabinet at low cost. Uses highly efficient Frazier modi- 
fied Helmholtz direct radiator type speaker system, 
with specially-designed 8-inch driver and cone-type 
tweeter (as in Frazier F-8-3X Black Box). Gives clean 
reproduction from 40 to 15,000 cps. Size: 23 % u x * 
11 y$". Finishes as Stcreorama above* Net, $7©*SO 



25 years in eieciro-acoustics 



Many Other Hi-Fi Models 
Available at Frazier Dealers 
to Meet Your Space and 
Budget Requirements 

Write to Dept. A for 
Informative Bulletins 




RAZTER 
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diodos 




L'-an'pLM'e fuses 


7 U ^ J,. ,7, 1} ,t H 


( lo s g d - i re i i i t j ; u' k .$ 


J 9 . -U> -h, -h, Jm 


Open-circuit peks 
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International Electronics Corporation 

2G49 BRENNER DRIVE, DALLAS 20, TSXAS 



STEREO 

(from pane JS) 

torn is a field type souitd reproducing 
system in \vh i c)i two or mo re in i e r o- 
phonos, used to pick up the original 
sound, arc each coupled to a correspond - 
\ng number of independent transducing 
channels which in turn are each coupled 
to a correspond ing number of loud- 
speakers arranged in substantial i> r eo- 
mctrical correspondence to that of the 
microphones, as in Fig. 4. 
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Description of Systems 

Following the definitions 1 of mon- 
aural, binaural , monophonie, and stereo- 
phonic sound the no:t consideration will 
Ix? a description of some of the charac- 
teristics of the four systems. 

To achieve realism in a sound repro- 
ducing system, four fundamental con- 
ditions must be satisfied, as follows: 

1 ♦ The frequency range must he such 
m s to include without frequency dis- 
crimination all of the audible compo- 
nents of the various sounds to he repro- 
duced- 

2. The vol n me range must be such as 
to permit noiseless and distortionless 
reproduction of the entire range of in- 
tensity associated with the sounds. 

?*. The reverberation characteristics of 
the original sound should be approxi- 
mated in the reproduced sound. 

4, The spatial sound pattern of the 
original sound should be preserved in 
the reproduced sound. 

A diagram of a monaural sound rc- 
] j ro di i e i ng sy s t e n i is shown in Fig. 1 . 
The most common example of a mon- 
aural sound reproducing system is the 
telephone in which there is, in general, 
a single source of sound, one micro- 
phone, a transducer, and one telephone 
receiver coupled to one ear of the lis- 
tener. Iu most local applications, the 
carbon microphone is coupled directly 
to the telephone receiver. In loupr dis- 
tance telephony vacuum tube and tran- 
sistor amplifiers may be used between 
the microphone and loudspeaker. For 
other more limited applications, as for 
example, monitoring purposes, the trails - 
dueer may be a radio transmitter and 
receiver, a television sound transmitter 
and receiver, a disc phonograph recorder 
and reproducer, a sound motion picture 
recorder and a reproducer and /or a 
magnetic tape recorder and reproducer* 
In some applications, there may he move 
than one sound source. One or more mi- 
crophones may be used. In some appli- 
cations two telephone receivers may he 



1 The, definitions of the terms monaural, 
binaural, monophomc, and stereophonic, 
agree snhstontiallr with those of modern 
dictionaries. Tn addition, the terms binaural 
and stereophonic as defined in tin's paper 
have been standardized. As a result, the in- 
correct usage of binaural to designate :i 
stereophonic system is disappearing. Mon- 
aural is still incorrectly used to designate 
a single-channel fold-type sound reproduc- 
ing system. Mouophonic is a relatively new 
term, which has been introduced to supply 
a void in terms to describe the four funda- 
mental sound systems. iVfonophonic and 
stereophonic are harmonious and congruent 
terms which complement each other and 
have a common relationship in deseribin/r 
field-type sound systems. Monaural and 
binaural are also harmonious and congru- 
ent terms which complement each other 
and have a common relationship in describ- 
ing closed -circuit sound systems. 
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SOURCES 



PR-499 AUmOPHILE 
TURNTABLE: 

Thi» is the firs I turntable with 
double-acting dual luipcn- 
won, zombined with elastic 
belt drive and continuously 
variable torque drive. 

Thoia specification! showr, be- 
low are. those of a Stroinberg- 
CaHion turntable machined lo 
the worst tolerance* possible 
under manufacturing conditions. 
Wo wiill guarantee all delivered 
turntables la exceed these speci- 
fications. 



SPECIFICATIONS; 

NOISE LEVEL: 55 db down. 
WOW: Less than 0.75% pedc 
(0.18% RMS). FLU7TEJ?; 0.1% 
peak (0.01% RMS]. SPEEDS; 
Continuously variable froni 14 
lo 80 RPM, guaranteed to be 
completely eonilant at any (ot- 
ting. STROBOSCOPE WINDOW 
PILOT LIGHT: Visual guide lo 
oecurole st>ecd\ DOUBLE: SUS- 
PENSION! SYSTEM: Turntable 
and arm are suspended above 
mounting clotc, motor beneath 
for eojnplole isolation. HUM 
FIELD: Motor is isolated from 
magnetic cartridge hum field. 
BELT DRIVE: Elastic belt driva 
□ re-venfi rumble transmission. 
MOTOR: Faur-pole. DRIVE; 
Cone drive on idler wheel, sep- 
arates completely in ''off" po- 
silio/v Driving pressure: from 
torctue of dove cone, 45 RPM 
CUYOLT: No manioutalion nec- 
essary for 45 RPM records. 
DECK: Provided with legs for 
operation without na*c FIN- 
ISH: Morocco red, aluminum 
trim. PRICE: $99.95" (Audio* 
phile NclJ. 



See your dealer ar wrile Id 
us for full da la on our com- 
plete new line of amplifiers, 
speakers, speokcr systems, en- 
closures and program sources. 



RA-498 TONE ARM: 

Eilremely low resononce. Vorl- 
able pitdi occenlrit for oorfeel 
moss centering. Weight colora- 
tion eliminalos need to weigh 
lone arm. Four leads for stereo 
— dip-in cartridge plate. Avail- 
able separately. PRICE: $24,95* 
(Audiaph Me Net), 





PR-488 AUTOSPEED 
CHANGER: 

Pe/formartc<i matche* or ex- 
ceeds the nnetr. It is Ihe only 
changer that cannol damage 
record surfaces. 

SPECIFICATIONS: 

AUTOSPEED: Automatically 
changes speeds and intermixes 
records far 33 and 45 RPM With 
stylus a) rricYogroovc position, 
wiihoul regard to sequence. 
Operates of 78 RPM aulemotl- 
tally wilfi stylus in 7B position. 
BALANCED ARM: 7he stylus 
pressure is varioble to less lhan 
one gram, less than any olher 
<hanger. CHANGE CYCLE STOP; 
Five -sec aid change cycJe. 
ACOUSTICALLY ISOLATED 
TONE ARM; trouble-free — Ihe 
lone arm can be handJed at 
any time wiihoul damage or 
dislocation. IDLER WHEEL DIS- 
ENGAGE. FOUR SPEED AUTO- 
MATIC AND MANUAL OPERA- 
TION. MUTING SWrTCH AND 
FOUR POLE MOTOR- DIMEN* 
SIONS: 13'/j" ^" deep, 

3" below ond 5" above mount- 
ing board. MODEL PR-4S8 OS: 
GE VRIJ Diamond/Sapphire 
Cartridge, $84.95', MODEL 
PR-48S SS; GE VRIJ DuaJ Sap- 
phire Cartridge, $74,95, (Prices 
Audio phile Net.) 




SR-440 AM-FM TUNER: 

TUNING RANGE: FM-B8 to ICS 
MC f AM-540 lo 1600 kc. IF 
BAND WIDTH: FM-200 kc. AM- 
15 kc, b?ood position. 8kc 
shorp positfan. FREQUENCY 
RESPONSE: FM-20 to 20,000 
cycles. AM^20 la 7,000 cycles 
ht cud pDiilion, SENSITIVITY; 
On 72 oh-rt matched antenna 
input, 0.9 uv for 20 db quot- 
ing. On 300 ohm antenna in- 
pul, 1.8 uv for 20 db Quieting. 
AUDIO OUTPUT: Controlled by 
tuner volume conlro3. Law im- 
pedance cathode follower out- 
put. TUNING STABILITY: lm. 
Oroved lemporarure compen- 
sated c\rcvi\i prevent DiciMa- 
tor drift on bolh AM and FM. 
OS C I LLATOR SHIELDING: 
Ml-oK FCC and EIA Specifica- 
tions lor minimum radiation. 
ANTENNA CONNECTORS: FM- 
lerrninals /or 300 ohm inn"- 1 '. 
AM terminals for high i/yiped- 
ance antenna. Combined AM- 
FM anlenna on single di-pole 
connection. CONTROLS: AM- 
FM selector switch. AFC swltch. 
Local -diston I switch Tor bolh 
AM and FM. Braad-iharp iwitch 
for AM. Tuning and gain con- 
trols. TUBES: three 6BA6-, one 
ABEo, one 6B07A, one 6BZ7, 
two 0-AL5. one 12AU7, one 
OFG6JEM84, one 6-X4, DJMEN. 
SIONS; 13V;' y W, 4W H. 
9%" D. PRICE; $!5«.?5' [Au- 
dioDhile Net) without top cover, 

* AU prfcer arc Zone J, 



"There i$ nothing finer than a Slromherg- Carlson" 

STROM BERG - CARLSON 

A DIVISION 07" GENERAL, DYNAMICS CORPORATION 

1 4 1 8C N. Goodman Street • Rochester 3, NL Y* 



Electronic and cornmuflicatian product; tor Jiamo, S*^^ 

duslry and defanstsj including High Fid&iity Coruol^j; 

School, Sound, lr\larcom and Public Addrait Sytierrs. J 'vJf>K 
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The "Lipstik"-- 
famous ALTEC 
Condenser Microphone-- has the perfect new mate 
THE M-30 CARDIOID CONDENSER 



Now with the new ALTEC M-30. the smallest 
Cardioid Condenser microphone system in 
existence, you can fill both your directional 
and omnidirectional microphone needs with 
ALTEC "Lipstik" microphones. 
The frequency range of the superh new M-30 
Cardioid Condenser, mate to the famous M-20 
"Lipstfk/" is from 
20 to 20,000 cps 
with an out- 
standing 




smoothness typical of ALTEC condensers. 
It has the same rugged construction, tiny size, 
and light weight of the famous "Lipstik." The 
Cardioid pattern of the new M-30 illustrates 
its high discrimination over a wide frequency 
range. 

We invite critical judgment of both ALTEC'S 
M-20 "Lipstik" and M-30 Cardioid at your 
dealer's. 

When you own both you ha^e an unbeatable 
combination for all your omnidi/ectional and 
directional microphone needs. 



M>30 MICROPHONE SYSTfM 



I. if : - ir t, ■,; ;; ■ U i a.':' t, V ; .-\[\ 



POUR CHARACTERISTIC 
H -30 CJLftDIOlD MlCftOFHONE 



M-30 Cardioid Microphone System 
ONLY $334.00 COMPLETE 
Includes: 

29A Microphone $150.00 
175A Base S 65.00 

165A Stand Attachment S 7.00 
169A Shock Moufii S 12,00 

525A Power Supply $100.00 

M-20 "Lipstik" Microphone System 
ONLY $236.00 COMPLETE 



STAY AHEAD WITH 




M-30 SYSTEM SPECIFICATIONS: 

29A Microphone 
Type: Condenser 
Directivity: Cardioid 
Freq. Range; 2Q to 20,000 cps 
Hum: No', susceptible 1c mafi- 

netir fields 
Capacitance: 50 mmf 
Dimensions: 3/4* Diameter, 

25/3? Seated Height 
Finish: Stainless Steel 




SYSTEM OUTPUT LEVEL FROM 
525A POWER SUPPLY: 
Unbalanced: 
High Impedance 

(10,000 ohms or higher) 
-35 ab/Iv/10 [iynes/an 2 
(open circuit voltage) 
600 ohms 

-54 dbm/10 dynes/cm 12 
150 ohms 

-58 dbm/10 dyncs/cm 2 
30 ohms 
--64 dbm/10 dynes/cm 2 
Balanced: 
Usin£ 4665 Plug-in 
Transformer for 30, 
150 or 600 ohms 
-53 dbm/10 dynes/cm 2 



ALTEC LANSING CORPORATION 
1515 S. Manchester Avenue, Anaheim. California • 161 Sixth Avenue, New York 13, New York 



used transmitting ilie same program to 
each of the oars o£ the listener. The 
monaural sound reproducing system is 
of the closed -circuit type in which the 
ear of the listener is transferred to a 
microphone location by means of the 
microphone, transducer, and telephone 
receiver combination. The acoustics oi" a 
single room are involved in the repro- 
duction of the sound, namely, the studio 
in which the microrjhone is located. The 
monaural sound reproducing system may 
be constructed so as to satisfy condi- 
tions 1, 2. and 3 on realism of Nound re- 
production. It cannot, under any condi- 
tions, satisfy condition 4. 

A diagram of a binaural sound repro- 
ducing system is shown in Fig. 3. There 
is no widespread use of the binaural 
sound reproducing system. The use is 
limited to specific applications. The bin- 
aural sound reproducing system consists 
of two separate channels. Each channel 
consists of a microphone, transducer, 
and telephone receiver. The microphones 
are mounted in a dummy simulating the 
human head in shape and dimensions 
and at the locations corresponding to the 
ears of the hum.au Head. The transducer 
may be an amplifier, a radio transmitter 
and receiver, a phonograph recorder and 
reproducer, a motion picture recorder 
and reproducer, or a magnetic tape re- 
corder and reproducer. The binaural 
sound re p ro dn e i ng system is of th e 
closed-circuit type. The listener is trans- 
ferred to the location of the dummy by 
means of a two-channel sound reproduc- 
ing system. The binaural sound repro- 
ducing system may be constructed so 
as to satisfy all four conditions on real- 
ism of sound reproduction. 

A diagram of a monophonic sound re- 
producing system is shown in Fig. 3. It 
is the most widely employed of all sound 
reproducing systems, Examples are the 
disc phonograph, radio, sound motion 
picture, television magnetic tape repro- 
ducer and sound systems. The mono- 
phonic sound reproducing system is of 
the field type, in which the sound is 
picked up by a microphone and repro- 
duced by means of a loudspeaker into a 
held. The sound at the microphone is 
reproduced at the loudspeaker. The 
transducer may be an amplifier, radio 
transmitter and receiver, a phonograph 
recorder aud reproducer, a sound mo- 
tion picture recorder and reproducer, a 
television transmitter and receiver, a 
magnetic tape recorder and reproducer. 
The monophonic sound reproducer may 
be constructed to satisfy conditions 1, 
2 and 3 on realism of sound reproduc- 
tion. It cannot under any conditions 
satisfy condition #. 

A diagram of a stereophonic sound 
reproducing system is shown in Fig. 4. 
The stcreophouic sound reproducing sys- 
tem is of the field type, in which the 
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sound is picked up by two or more mi- | 
cro phones which are eoupled to a cor- 
responding nnmbei: of independent i 
transducing channels which in turn are 
coupled to ecu-responding number oi' f 
loudspeakers arranged in substantial 
geometrical correspondence to that of 
the microphones. The transducer may be 
an amplifier j radio transmitter and re- 
ceiver, a phonograph recorder and re- 
pr o d ue e v, a sound m o tio n p i c t ur e r ( s - 
corder and reproducer, a television 
transmitter and receiver, or a magnetic 
tape recorder imd reproducer. Two chan- 
nels are used in the disc phonograph 
and radio. Two and three cliannels are 
used in the magnetic tape reproducer. 
Two, three and more channels are used 
in motion picture reproducers. The 
stereophonic sound reproducer may be 
constructed to satisfy conditions 1, 2 
and 3 on realism of sound reproduction. 
It can be constructed to provide audi- 
tory perspective of the reproduced sound 
and in this sense the stereophonic sound 
reproducer satisfies condition 4 on real- 
ism of sound reproduction. Stereo- 
phonic sound is being rapidly com- 
mercialized. The first wide scale use was 
in sound motion pictures. This was fol- 
lowed by I he magnetic tape reproducer.. 
The stereophonic disc phonograph is be- I 
ing commercialized this year. Experi- j 
merits are now being conducted in the 
transmission and reproduction of stereo- 
phonic sound by means of a radio sys- 
tem. In one arrangement, the two chan- 
nels are transmitted on two separate 
radio links, one by a frequency modula- 
tion system and the other by an ampli- 
tude modulation system. In another ar- 
rangement, the two channels are trans- 
mitted and reproduced by means of a 
multiplex frequency modulation system. 

Summary 

The four fundamental types of sound 
reproducing systems — namely, monaural, 
binaural, mouophonic, and stereophonic 
— have been defined and described in 
this paper. The terms monaural and 
binaural are used to designate closed 
circuit sound reproducing systems. The 
terms mouophonic and stereophonic are 
terms used to designate field-type sound 
reproducing 1 systems. Monaural and bin- 
aural (or mouophonic and stereophonic) 
are mutually harmonious and congruent 
terms which complement eaeh other in 
describing closed-circuit type (or field 
type) sound reproducing systems. The 
definitions as presented in this paper 
agree substantially with modern diction- 
aries. The terms binaural and stereo- 
phonic have beon standardized. In view 
of this and the logic presented in this ; 
paper it is only a question of time until 
all four terms, monaural, binaural, 
mouophonic, and stereophonic are stand- 
ardized. /E 
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5TROMBERG-CARLSON 
ACOUSTICAL LABYRINTH® 
BAFFLING SYSTEM 



FURNITURE 

STYLED 

ENCLOSURES 

Our new line of speak- 
er enclosures combines 
full quarter wavelength 
labyrinth palh . . . styl- 
ing so artful lhaf it har- 
monizes wilh any room 
setting. 




RH-417 

SPEAKER ENCLOSURE: 

Cherry or wo I nut , Will house 
one 12" or one 15" coaxioJ 
ipeoker; or two 12" woofer* 
and two Iwccteri; or one 12" 
woofer, one 8" mid-range and 
(wo tweeters. 37% " h]g\j, 
33%" wide, 16%" desp, 
PRICE: $129. 95« (Audiophlle 
Net). 




RH-4J6C 

EQUIPMENT CABINET: 

Provide! spate for ony combina- 
(ion of <ornponenfi, plus chanc- 
er cr turntable and record ilar- 
age spoce. 32 Vi " high, 33% " 
wide, 1 6V4" deep. Cherry. 
PRICE: $129.95- (AudiophNe 
Netl. 




RH-4T3 12" 
SPEAKER ENCLOSURE: 

Contemporary styling rn walnut 
or limed oak. 32" high, 2&Y fl " 
wide, '.8'/," deep. PRICE* 
$89.95' [Audiophile Nor). 



RH-416 

SPEAKER ENCLOSURE: 

Contemp orary sty I trig in ma* 
hogany, 1 1 med oak or walnut, 
Wild house one 15" coaxial 
speaker; or a 15" woofer, 12" 
or fi" mid-range and [wo tweeK 
e,rs. 32V 4 " high, 38%" wide, 
2V deep. PRICE; Mahogany, 
$ 1 2 9.9 5 hi Limed Oak, 
$139.95*; Walnut, $1 39.95- 
(Audiophlle Nci). 




See your deafer or wrire ro 
ut far full data an our com- 
plete new line of amplifiers, 
1 peckers, speaker system;, en- 
closure* end program sources. 



RH-412 12" 
SPEAKER ENCLOSURE: 

Traditional styling in cherry or 
walnut. 32" high, 28 Va" wide, 
lSyV 7 deep. PRICE: $89.95' 
(Audiophlle Nor}. 
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"I/We is nothing finer than a Stfomherg-Carlson" 

STROM BERG-CARLSON 



A DIVISION OF GENERAL DYNAMICS C 0 R P (7 ft A T I 6 H 

1 41 8C N. Goodman Street » Rochester 3, N. Y. 

GO 



E/ecrronic end ccmmunieoJjan p/odvds, far homa, in- S"C 
9 Ht3h Fidelity ComoJef; 

School, Sound, IrHarccm one 



dujtry and dctenio; including Utah Fidelity ConsoJet, 
and Public Adc/reiy Syjtoms. 
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EDWARD TATNALL CAN BY* 



1. KEYBOARDS OF THE PAST 

Cimarosa: Sonatas (complete). R. Veyron- 
Lacroix, harps. 

Westminster XWN 18698 

Tliis Ati^u-iauiiHSii Italian of the lime of Mo- 
zart nrul Haydn is known urdinarily for bis 
opera "II Ma I rimonlo segreto'' (Secret Mar- 
riage)- and nut very well known, at I hut ; hur 
even Mrt'/an thought well of him. These short: 
little on.'." movement sonatas for harpSichnrd 
(they could well have been piano works, hut 
suit ( 1so harpsichord to perfection) were the 
product "i' an interlude iu jiii otherwise busy 
career, thanks to th< j political upheavals of the 
French devolution. They are. nominally in the 
style ftf Srarlatri ami may well mniml listen- 
ers of the in Any Scarlatti harpsichord son :i lass, 
hut the ihvn i* considerably later anil (here 
are many trait* of the Mozart- Haydn period to 
give these a new snrt of harpsichord piquancy. 

A valuable addition to the recorded reper- 
tory, a.s the old phrase goes* and a pleasing 
complement tt> better known harpsichord mu- 
sic- M. Veyrou-'Laeroix's somewhat: wiry harp- 
sichord is < x I *re%i sively played. 

DusseJc: Piano Sonatas Op. 61; Op. 45, 
#1; Op. 20, 2z2) Sonata for Piano Four 
Hands Op. 32. Heida Hermanns, Ruth 
Stoneridge, pfs. 

Society for Forgotten Music SFM 1002 

This "U'lX'ottcn music" is another well 
worth while addition 10 available piano record- 
ing. Dussok wiii a Czech (Bohemia), somewhat 
younger than Mozart,, who composed mightily 
at flic end fj-i the eighteenth eenUiry, at, the 
tnrn towards Romanticism. His last sonata* 
Opus Gl, oi the time of early Beethoven, is 
claimed to he extraordinarily Konmmic in 
cast and perhaps a forerunner of much toenme, 
I found the others, in an earlier and more Mo- 
^art-like style, jusi as interesting. Alfo^eiher 
un SnajH>Tt«Jat "second-lino" compiler, obvi^ 
ously un able and skillful writer. Pianist*, as 
well as record listeners, will enjoy the good 
playing here, (The company is a divisiuii of 
Contemporary Records, Los Angeles.) 

Haydn: Piano Sonatas #52, #34, #43. 
Nadia Reisenberg. (vol. 2). 

Westminster XWN 18358 

This music, except for the last Mg Sonata in 
Flat, (. i± 3 2 i , is actually of earlier date than 
the Cimarosa above — but it seems later. The 
music is clearly piano-style, the sonatas are 
multi-movement instead of the short one-move- 
ment type. 

Haydn's piano sonatas have had a small and 
devoted following, mainly among amateur pian- 
ists who read endlessly and not very well 
through the numerous published volumes fa- 
miliar to most pianists. They are c]\nro unlike 
those of Aloznrt, these sonatas, both more Ad 
vanced, more like Beethoven, yet in a way of 
an earlier time, Haydn being- considerably 
older than Mozart. Nadia Reiscnherg is a good 



*7$0 Greenwich St., Neto Yorh 14, 2s T . Y. 
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pianist for them. She makes them sound as big 
as they actually are (most pianists make them 
i inkle like fragile miniatures), yet she does not 
romanticize them. 

They aren't demonstrative, they arc seldom 
showy ; but after a few playmgs they are likely 
to stick in yoiir rnenmry, In Lrue Haydn stylo, 
most of this music is far more profound than 
it outwardly seems ; Haydn was a peculiarly 
reticent souk In the big K Flat sonata espe- 
cially (dating from after his last symphonies) 
there are extraordinary near-Romantic expres- 
sions, remarkable modulation*, into arrange 
key*, a really powerful expression, all in fairly 
gentle outward terms. 

This is one of a continuing series. If you 
enjoy it, there'll be more coming. 

Handel: Keyboard Musk, Vols. I, II 
(Suites #3 ; #13, #11; Suites #14, #15, 
#8). Pau] Wolfe, harpsichord. 

Exp. Anonymes EA 0032, EA 0033 

A million pianists have played various move- 
ments from these Handel suites as part of their 
beginning keyboard training : not one in a thou- 
sand of us ever hears the familiar lit.tle piece* 
in their original context and on the originally 
intruded in st foment ! They are ever so clearly 
improved by the harpsichord playing. 

Paul Wolfe is a gifted and fluent young per- 
former, stable os a rock and accurate as to the 
implied rhythms and ornamentation ihal: a 
harpsichordist must add to rise literal written 
notes, imaginative in his registration for harp- 
sichord tone color. Only a .somewhat metro- 
nomic and too -mechanical tempo (as 1 hear it, 
anyhow) cuts down a bit on the expressive- 
ness of- these brilliant works^ 

The harpsichord is a large one with a gor- 
geously Handel tan sound to it and the record- 
ing makes it seem even larger. Keep the volume 
down, as you listen, if you want a faithful 
harpsichord sound. 

Couperin: Messe d L'Usage des Couvents. 
Titelouze: Four Versets on "Ave Maris 
Stella." Andre Marchal, organ at La 
Fleche, prance, 

Westminster XWN 18674 

Ah —if only those older works had simple, 
easy I i ties, like "Dreaming of You" or "Tea 
fnr Two" ' The long spiels in strange languages 
often are much harder to understand than the 
music itself. 

This is a Mass. not a mess T to begin with. 
Ifs no mess at all. but a series of short organ 
pieces grouped around the live sections o£ 
the Catholic Mass and intended for use in 
convents and monasteries of the late Sixteen 
Hundreds i:i glorious France under the great 
Louis XI Y. The composer was only 2*1. but 
already was a top figure in the King's music. 

These little 'couplets," sometimes eight or 
nine to a section, must have been pin ye d as 
brief interludes or '"background music" 'to the 
actual Mass. They are as sweet and wholesome 
as a glass of light French wine, beautifully 
tinted In contrasting individual tone colors. 
The most interesting aspect of the music is 
that young Couperin actually specified the 
particular stops he intended, a rare thing in 



(hose days; thus, as played lure i>n a splendid 
old French organ built fifty years before his 
time, the music is about as close to the actual 
sound of Coupcrjn's day as we shall i;ver get 
in any artistic reconstruction. Lovely, espe. 
cially the reedy trumpet stops and the Crom- 
j>rno (Krumhorn), contrasted again** the 
soft -toned Tierce. 

Marcha! is rlic great blind organ is" of 
France, recently Jieard in several organ rec- 
ords made at M.l.T- in Cambridge. Mass. A 
rather deliberate player who phrases his music 
earefully, he is an excellent player for this 
delicate music. 

The Tilelouze piece is an earlier work, vari- 
ations built upon a Latin hymn. It takes un 
the last piece of Side 2 — rho rest is Couperin. 

Le Roux: Pieces de Clavessin— 1 705. Al- 
bert Fuller, harpsichord. Overtone 15 

— And hero, f rom the same period as the 
Couperin, is a set of harpsichord suites in the 
elaborately ornamented French manner of 
Ooui'jorin's own keyboard music— a style that 
has come back into its own on the harpsichord, 
where on the piano if was virtually meaning- 
less and quite unplayable. French music of the 
Louis XIV and Louis XV period is staging a 
monumental comeback these days, and a "new" 
composer of the period, name unknown, is no 
longer Surprising. 

Le Roux was an excellent musical workman 
in The brilliant circle of French music and an 
that existed then. Few of us could tell that 
these lluent works were hy an "unknown" 
composer. The Suites, as was customary then, 
are loose collections of short, pieces in a com- 
mon key, each with a da:ice-foriu title or a fan- 
ciful name — one of These is called "The Piece 
without a Title." 

You didn't have to play them all in the or- 
der given, then, and you don't need to now. An 
excellent record for sampling, an LP hand or 
so at a time — or for nicely sophisticated hack- 
ground dinner music. (But don't (ell the per- 
former I said so.) 

Buxtehude: Complete Organ Works, vol. 
6: Toccata in D Mi., 2 Chorale Fantasias, 
3 Chorale Variations. Alt Linder, organ 
at Skanninge, Sweden. 

Westminster XWN 18689 

This continues the intermittent Buxtehude 
organ series, on a fine old Swedish organ-- the 
same on which the Westminster Bach series is 
issued* with Carl Weinrielu 

Other reports may have been "glowing" — 
I'm nor that enthusiastic, though Buxtehude. 
the jolly North German ( Swedo-Danish ) prod- 
ecessor of Bach, is one of my own favorite or- 
gan composers. .My slight reservations are on 
two counts; first, A If Linder plays Buxtehude. 
it seem to me, with a slightly heavy band 
(speaking figuratively) and less humor, in ap- 
propriate places, than he might. Bather ienous- 
minded, though excellent as a player. Second, 
there is the "hi-fi" Westminster-style record- 
ing, which somehow disembodies the organ, 
bringing practically every pipe close to you 
(via multiple miking, as far as I know). It's 
no serious objection, but I still like a more dis- 
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rant, perspective-giving pickup fnr this type of 
trril sic. 

Mn tier of tnsto. on both of these points, and 
you may lind you feel quite otherwise. 

Bach: Organ Works, vol. 4. (Fantasia in 
C, Fugue in C ML, Pre Is and Fugues In F 
Mi., D Mr, G Ml., Trio in G.) Anton 
Heiller, organ. Epic LC 3462 

The mere fact that in ihis recording tho 
particular instrument being used is 11 of. speci- 
fied is ii clue to its nature, a sincere, dignified, 
^. o n i o w lint noble and occasionally monotonous 
piny (up; of much Bnch iu a style that is already 
rather old-fashioned, out of the time of 
Sell weif xer. It will stress for most listeners 
the noble mono mentality of Brich : those who 
are not well versed in Each'* limbic will find 
the sound a_nd the flaying; unspectacular. Mach 
lovers will appreciate the good musicianship 
underlying this somewhat stolid Viennese 
approach. 

Oddly, Heiller is a young organist, under 
forty. His playing js that oC an older genera- 
tion of H(i<:h ot'sranists, far removed from the 
now popular "Baroque" or Clonic approach. 



2. CLASSICAL WJNCDINCS 

Copland: Billy the Kid (1938); Rodeo 
(1942). Morton Gould & His Orchestra. 

RCA Victor LM 2195 

A good record, this Onel Here are liie two 
Copland bailors that first launched Die vogue 
for Western material in ballet form — they've 
since been followed by Innumerable examples 
iu ballet, in films, musical coined ics, TV shows. 
Just as it took a German, Handel, to show the 
British Imw to write British oratorio, so i» 
took the boy from Brooklyn, no cowboy him- 
self, to write the first effective Western music 
for <iur ow n ballet stage. 

The thing about Copland is- that his stuff is 
strictly high-level — yet ft is strictly «n ter- 
rain ing and strictly Western, without compro- 
mise. No highbrow effects here ! There's a bar- 
room pi;ino with thumbtacks \i\ irs hammers 
to make it tinny enough, there's a low-down 
hoc-down and an old-style square da ore - the 
titles of the parts ruu from Bucko roo Holiday 
to Corral Nocturne. But even so, the music is 
on ji symphonic plane And up to anybody's 
standards for "classical." Copland showed 
how yon could be Classical and Western too 
and he's justly admired for it hy all concerned, 
(Credit, too. gees to his dance Colleague*, such 
as, here. Lincoln Kerstoiu, Agnes de Mi lie, 
Mugcuc Loring. 1 

It takes craftsmen like Aaron Copland to 
keep music wlivc and healthy — oven if be isn't 
exactly a Mozart from N T ew York. There Ore 
many such, and they arc vital to mnsieal de- 
velopment Vm sure that in engineering and 
Other science* "ho same sort of men inv 
equally admired — for the same superior skill, 
tenacity, imagination, inability to do a poor 
job no matter what. Copland is not the great 
American musical {renins, but be is surely one 
of the best workers in American music ever to 
have put his services at our disposal. You can 
hear It, in his work, nnd you'll both respect 
and enjoy it. 

Morton Gould was an excellent choice for 
these works — his play in gs arc a* line as they 
come. His own orchestra is always cracker- 
jack and though his own composing style is 
generally far from Copland's, he obviously 
appreciates the splendid new territories that 
wen 1 stalied cut in those ballets nnd bis inter- 
pretation does them proud, with full under- 
standing. You'll get the feeling lie wished be d 
written them himself. 

The Moldau (The Moldau, Inv. to the 
Dance, Mephisto Waltz, Minuet of the 
Will o' the Wisps, Dance of the Symphs, 
Rakoczy March.) Philadelphia Orcru, Or- 
mandy. Columbia ML 5261 

Cnlnm bin's durable and wide-sell tug list of 
old favorite* hy the Philadelphia is always 
hard to review — there really isn't much to 
sh>\ though these records probably account for 
a good hunk of the total popular classics mnr- 
ket sales. 

They just go on and on, they get better and 
better technically, and Ormandy proves always 
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to be n superb conductor of war horses, who 
somehow makes them sound on records as 
though they hadn't been played for several 
months. Fresh,, musical, well -tailored, expertly 
toned, the stiff doesn't sound n hit hackneyed. 
Don't know how they do it. 

Tcharkowsky: Piano Concerto Van 
Cliburn; Anon, arch., Kondrashin. 

RCA Victor LM 2252 

Biggest surprise of the year— at least to me : 
tliis turns out to he a really very nice recorded 
performance of the familiar (Vmm^tio, with 
much unexpected warmth and sincerity, a 
"new approach" feeling, that comes both from 
the earnest young pianist and the unaccus- 
tomed leadership of the visiting BuSSian con- 
ductor The sound is good, too, though RCA 
really had to rush this through to capitalize 
on the great re-do over "Van,"' before \y should 
show signs of deflation, Henri Sly recommended, 
anonymous orch. or no. 

Levant's Favorites. Oscar Levant, piano. 

Columbia CL 1 134 

Oscar Levant is making a species of eomc- 
bkek, I gather, I didn't know he had gone away 
— guess I didn't notice. Anyhow. Ii^'sj (he same 
old Oscar Juu'e, the bad. naughty, brilliant hoy 
of the rdr] " Information Please" (before the 
billion-dollar TV qnizz^n) t the witty, erratic 
pianist whu always (li<l *nd Mil) <Kj^* se^ni Lu 
play like an extremely gifted amateur. 

Oscar goes in for Spanish and IVeneh — 
Ritual Fire Dance. Maldgnenu. Claire de Imne, 
Le Cat bed rale TOnglonth?, the Alheniz Tango, 
and even an odd lit tie intrusion by the modern 
Poulenc, very nice. The playing is not polished, 
not really professional, full Of blurs and un- 
^vonnoss : hut it would he silly to deny thai it 
has the old flashy Levant persuasiveness. You'll 
onj^y it. 

Granados; Goyescas; El Pelele. Eduardo 
del Poyeo, piano. RCA Victor LC 3444 

Ib-n^s some really professional Spanish pi- 
ano playing, a wliole suite Of Granados pieces, 
which will bit Ilie car more or less as familiar 
stuff I think, plus one extra number Jhat gc?s 
into the same general category. All based on 
sketches by the Spanish artist, fioya. Fine 
playing, T\] sny. 

Tchatkowsky: Swan Lake (excerpts). Royal 
Opera House Orch v Covent Garden, 
Morel. RCA Victor LM 2227 

Ah ! Scrnmpl'iious, A tine, siuoolhly articu- 
lated and very mncb alivi' playing of the 
familiar ( mostly ^ Trrhaikowsky ballet music, 
with a minimum of that sn^gy. repetitive feel- 
ing that sonietbn<\< emei'ges from UiiiJ s<irt of 
music when if is heard minus its visihle dance. 
This goes right along, l"he verve making up for 
the raEssinjtj iinseen stn^e. 

Moussorgsky-Ravel: Pictures ot an Exhibt- 
tion» Chicago Symphony, Reiner 

RCA Victor LM 2201 

Oof, what a high-powered 'Tlefuros" we 
have here : Disciplined, taut, admirably played, 
steely >t rue to Ravel's orehcsZ ration, hut for my 
ears if is all cold chrome nnd hicks the sombre 
magnificence (to use the best cliche* 1 can pul.l 
out) of tlie original Mon<sorgs:ky music. A lor 
of peo[)b i will like ii better (bis way, maybe, 

Schumann: Piano Concerto in A Minor. 
Chopin: Piano Concerto #2, Maria Tipo; 
Bamberg Symphony ond Pro Musica 
Orch. f Perlea. Voy PL 10-320 

Two so] id wnrhnrses i« a \'ox hid for compe- 
titive buying, but tho coiupciition is only half 
there. Maria Tipo continues to lie a big lady 
artiste an impulsive, couimamling young pian- 
ist, who does a rousing job with almost any 
concerto sjie picks, though her style may be a 
bit on the rough-and-ready side. But the two 
orchestras here, playing as though one (J 
couldn'r tell them noc their recorded sound 
apart) s^cin to have been earnestly incompe- 
tent on these two occasions. Mine is not to rea- 
son why ; 1 can only state that the orchestral 
backing is notably underpowered, tit rough it 



tries bard. Nice piano sound, nice orchestra 
too — as far as it goes. 

3. EUROPE IN THE OLD DAYS 

Haydn: Oboe Concerto in C. 

Dvorak: Serenade in D Minor, Op. 44. 

Members the HaKe Orchestral Barbirolli. 
Evelyn Rothwell, oboe* 

Mercury MG 50041 

Haydu was both a prolific and, eventually, 
a very famous composer within his lifetime. 
So was almost everybody else prolific in those 
days — especially when it Came to writing mu- 
sic that could pay well if palmed oft under 
Hay dn*s name. There is plenty of psendr>- 
Raydn, and a lot- of it sounds very much like 
ibe renl thing. Is this Oboe Concerto of that 
sort'.' There seems to be a question. 

As to little old me, I somehow doubt if It is 
by the old man himself, even iu his earlier 
period, around 17ti0, thirty ycitrK before the 
well known symphonies. Only the last move- 
men f: has a Haydn ish ring to It, and the whole 
piece is not only of a more elaboraie outward 
style than most of Haydn — full of typical 
"busy" playing of the sort that Ue did not s« 
extensively Indulge in — but the tunes and liar 
monies are relatively lax, quite good Immorally 
lacking In any forceful shape or color. A nice 
piece and a good one, hut not good enough for 
old man Haydn, I say. The ohoo playing by 
Mrs. Harbirolli — Evelyn Itofhwell profession- 
ally — is= superb. She's a whiz. Husband John 
does a somewhat over-tensioned orchestral 
part, more vigorous than the music itself. 

The lovely Dvorak Serenade, for winds with 
a few Iowct strings added, is given a luminous 
but strangely cool performance here. That's 
one way to do it, hut I've heard this same 
music played with much more intensify nnd a 
powerfully romantic mood — and I liked it. 
SUJ1, this is surely a legitimately musical ap- 
proach, and Mercury's one-mike sound makes 
the whole thing glitter and glow. A beautiful 
mike pickup. 

fThe Oboe Concerto sound is excellent, loo, 
wirh an unusually natural and musical balance 
between tho oboe and the orchestrn.) 

Vivaldi: Concerto in C Mi. for Flute, Oboe 
and Bassoon (without orchestra). Haydnr 
Wind Divertimento in B Hat. Mozart: 
Wind Cassation in E Flat. Paris Wind En- 
semble. Epic LC 3461 

Boy oh hoy ! France is famous for virtuosi 
wind playing and that's whut we have here, 
with a vengeance. The players toss the three 
-works off (with that peculiarly nsisal, brilliant 
Krench wind lone quality} like so many tech- 
nical exercises — and that. I suspect, is \vba< 
they amount to in this company. The whole 
thing reminds me of an engineering confer- 
ence- -only th^se men talk musical simp. To 
them, it would seem, Mozart and Haydn, Vi- 
valdi as well, were so many wind technicians. 

Two items of special interest, even so, aiv 
the Haydn, with the 4 'Saint Ant bony 1 ' theme 
used hy Brahms in his ultra-familiar Varia- 
tions on a Theme by Haydn — this tune, note 
for note- and, secondly, the interesting liltb' 
Vivaldi Concerto tor throe wind instrument* 
all by themselves ; they somehow manage <ptir« i 
easily to give the impression of koIok nnd 
"orchestra," in concerto grosso fashion. In- 
K F, niousi, ('J.'hi* >s already its second appear!iin k *» 
on records.) 

Geminiani: Concert] Grossi, Op. 7. I Mu- 
sici. Epic LC 3467 

Complementing its earlier Mozart anniver- 
sary series (his 2H0tb birthday, 10ol>), Hpic 
Philips of Holland, to be precise — is running a 
new one with a fancy Latin name, Monument a 
Itnlioiie Musioao, Monuments of Italian Music, 
under the direction of a genf with an Italian 
Dutch name, Vittorio .Vegri-Bryks. The record 
ings by the famous I Musici ft he Musician* t 
in ihis series seem to me to he superior to 
those done earlier for Angel, and the di!Y>'i- 
ence is probably in the more knowledgeable 
historical direction, by the ubovo-uien tinned 
*JegrM3ryk"s. 

twcminiflni was one of the famous roving 
Italians who brought the Italian musical in- 
fluence in the eighteenth century to many 
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ntlior countries ; ho spent much time in Rns- 
LiihI :im\ (Tied, of all places, in DnbMn. ITis 
wwoct mttsie 35 very much of the progressive 
school of Bacli's day, tliat, already, in Italian 
1 i m Yin k, tv;ik lCAdhtfj On wPtv (]* to the rare and 
Hegunee ai; Mozart. 

The uTciehcd notes on Oils nlhum cover 
dVm't toll ns about the interesting musical 
nl eight of bund In several of tlieso coueertt ; 
one of (hem is written in "throe different 
styles" — French j English and Italian (coun- 
tries where Signor flemimani had nindo music 
himself), another is "ihe art of the fugue In 
four reftl parts" — this in « day when the fugue 
was hlrntlinir handily into a symphonic or- 
chestral style— and still another is written 
in multiple voice-lines, 5, 0. 7, and S pnrtff, 
h tzvmtil tour do force. You won't have to 
fathom «11 of this* to enjoy the fluent writing. 
Hie rather feminine sruee, of tlie Oeminiani 
music. 

Johann Sramitz: Orch> Trio Op. 1, #2; 
Oboe Concerto in C; Clarinet Concerto in 
B Flat? Sinfonia a 8 in D. Soloists, Mun- 
chener / Kammerorchester, Gorvin. 

Archive (Deeca) ARC 3092 

The generally superb Archive series from 
Hot i te he Grammophon in Germany Is far ton 
extensive for the space we can occasionally 
five to it ; I must fall baelt on occaslonnl mm- 
pljiigs, to indicate Die sort, of things it covers. 

For all those who hare had a brief session 
In music history and can remember mention 
of "The Mannheim School" of pre-Moxart 
composers — for anybody who is curious as to 
liosv Mozart sot to be Mozart in style — this 
plcnsnnt record ^s a revealing one. There were 
two younger Stamitzes from Mannheim* sons 
of this one H who lived on after Mozart, But 
they weren't the real innovators. Tito father, 
John tin, died in .1 737- when Mozart was one 
year old. It's the more remarkable, then, that 
in (his, his music, so much that In basic to 
the "Mo^ari" sort of expression 3s already well 
worked out. Stamitz died before ho was forty, 
but he turned out vast amounts <>] music — 74 
short symphonies, for instance t In the days 
when the symphony was Just taking form as 
a worthwhile device on Its own. 

The Oboe Concerto is a somewhat earlier 
work, continuing Interestingly the older plan 
of the cfmiimio accompaniment, harpsichord 
harmonies to support the music, (Haydn used 
the same jn his first couple of dozen sym- 
phonies.) The Clarinet Concerto, later, was 
one of Hie very first big pieces for that In- 
strument, long before Mozart's Clarinet Con- 
certo, which net the instrument up in higher 
musical society for good. 

Monteverdi— Selected Works. (Originally 
recorded in 1937). Nadia Boulanger, vo- 
cal and instr. ensemble Angel COLH 20 

This is a reissue (Great Recordings of the 
Cent lit . v Series) of one of the very first of the 
iJ ohl music" revivals, a 7S album that had an 
immense effect on a whole generation of en- 
thusiasts. 1 still remember its impacl, back 
in the slim pre-war days when unusual old 
music on records wns practically unavailable. 

The performance is, perhaps, more Trench 
than Italian and somewhat out of dale as of 
present standards, using a piano (playod by 
Use 1,'reat teacher herself, finulanjzcr) instead 
of a harpsichord, but it was, and \*, a power- 
ful set of performances, its authority still 
enough to make any ear listen closely to ihe 
strange, wild jnusic. voices and instruments 
combined, of the great Monteverdi, a basic 
musical pionner and a genius to hoot, 

Lossus: Missa VIII toni; 8 Latin Motets. 

[a) Aachener Domsingknaben, (b) Aach- 
ener Domchor, Rehmann. 

Archive (Deeca) ARC 3077 

ITcre^s otic more Archive disc thai ha$ in- 
trigaed my ear. Lapsus, one of the very Idlest 
and most universal composers of the late Six- 
teenth century, is he (tor known by rhonil 
singers than by most record listeners, since 
hts greatest output was in choral music, 
paralleling tliat of Palestrina but of a much 
more varied scope, composed in four or five 
different languages, in every current style Of 
tbo Kv.Tope of the day. 
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This disc is, as far as. 1 am concerned, a 
ohe-sidcr. and worth the cost for that. Oddly, 
thei^ nrv two choirs hero, the Children's Choir 
(Aaehou Cathedral Sinking Iioys) and the 
grown-up choir of rhc cathedral ; of the two. 
ihu youthful group is by fsir the best -i| sings 
rings nroitnd the old folks! lis Lassux Muss 
(Mlssn) is superbly nlive and hunui i fully re- 
corded : you don't need lo worry about the 
Latin nor tbc fancy title — just listen straight 
through and you'll know what LbSMOR had 
to say. 

The short Motets sung by the older Hiolr 
are beau til ill enough but the performance is 
loss Interesting, and it is not a* easy to ac- 
climate tin* env to each of the.se more concen- 
trated ph-ccs in turn, one after the oth^r. as 
it is to sense the cumulative power of rhc 
longer Mass in its: five great sections. 

BLonchard; Te Deum (1745). Soloists, 
Chorus of Rod>odiffusion-Tel6vision Fron- 
caise, Lean-Morie Leclair Instr. Ensemble, 
Fremaux Westminster XWN 18692 

Hem s another In the Frendi-prodin .id re- 
vLvaIh u£ older French music* recorded by West- 
minster's Frnto HiDllnte. Blanrhard was one of 
a later period of brilliance at tbp French court. 
In the days of Louis XV — the times of finch 
and Handel in other hindjc. 

The Te Deum is a big piece, os usual only 
recently dug up out of the library. For ears 
accustomed to Bach and Handel U will have a 
curious flavor, sometimes sounding IlandeMaD 
<>r like Bach (it is closest to his Magnificat), 
more often full of the more leisurely, low-pres- 
sure gratefulness of Trench musical art. There 
are periodic choruses here, alternating with 
groups of solo pieces or duets — two tenor*, 
two sopranos, a contralto and a baritone- -with 
obbligato instrumental solos to go with them. 
In f lie big, impressive numbers a trumpet pArt 
adds pomp and circumstance, most decora - 
tively. 

Its not a profound piece, this, nor was it no 
intended (it was a victory celebration for the 
wlislttjlg of h battle by Louis XV) but. it is 
largely pleasurable and only occasionally a bit 
routine, in a showy way. 

4, BIG VOICES 

Mark Reizen sing* Highlight* from "Borii 
Godunov (Mussorgsky); "Alelco" (Rach- 
I maninoff). With o»her soloists, chorus, or- 
I chestra fhe Bolsrtoi Theatre, Bebolsin, 
Golovanov. Monitor MC 2016 

Chaliapin sings ''Boris Godounov/' other 
I Russian Operatic Arias. (Recorded 1925- 
31). Angef COIN 100 

In spite of the miv.od-up titles and assorted 
spellings on these two discs, the main theme 

| is clear enough — a brand-new Russian basso 
mid Ihc great all-time master, Chnliapin,. sing 

| from Moussorgsky's i our spelling) ^reai opera 

I — plus tidbits of this and that to till up the 

■ extra space. 

The comparison i« most interesting. Anyone 
wlio has followed recorded music these last 
thirty years will have heard the ultra-famous 
Chaliapin recordings of "Boris"- -wilh the 
well-remembered groans, grunts, rending sighs, 
ghastly dt'ath-iiyonley. as the Tzar !V>ris ex- 
pires in stark musical form. The pn-sent-day 
basso, Mark tteisen. sings sonm of the same 
nnssnge*. What a difference ! In CJmlhipm's 
days — which extend back into Munssorgsky's 
own time — the rob' of Boris was »un; r with 
extraordinary freedom to act and emote, in 
the flamboyant style of the \h\y. Never will 
you have heard such death-rattles are 
ClialiOpin s ! Tbc famous interpretation seems 
to us — if we haven't heard if before - exn^jijcr- 
atcd in the manner of many an old movie ; i or 
Chaliapin w;ts th<> John Barrymore of Uusslsin 
Opera, l!ut tiiis was the performance that 
shook a generation Of music-lovers anrl op( j ra- 
goers and it remains a tremendous force in 
music, if now stylistically outdated. 

Mark Rciscn is the modern interpreter of 
the same music and so arc his vocal cohorts, 
whose names are too long to upell out here. 
They preserve much of the stark, sombre tra- 
dition of great Moussorgsky performance hut, 
in tlie modern manner, they do far more on- 
pitch singing, put oa fewer and less evader- 

; ated histrionics. Times have changed. 
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The Monitor disc is a good ony, t lie presen- 
tation as flue as any that now is nvutinhle in 
terms of present-day singing. Don't lunkc the 
mistake of thinking it is an ">ither-or M propo- 
sition, as between the immortal Chaliapin and 
the present Iiolshoi Theatre artists, Par from 
it. Tradition must move and grow to stay 
nlivJ 1 ; it is not possible to kIiij; :is did (.'halia- 
pm„ the*e days — though lo hear him "in per- 
son " wilJ always be a rare experience, via 
these beautifully restored recordings. 

Russian Art Songs (Balakirev, Borodrn, 
Moussorgsky, C u i , R i m sk y-K o rsa kof f , 
Rachmaninoff, Tchaikowsky, Gretchani- 
noff). Maxim Karolik, tenar, various pian- 
ists. Unicorn UNS 2 (3) 

A monumental recording project energeti- 
cally carried out, this three -disc alburn covers 
a line collection of RusslOJi Konps of the last 
century, simg with great drama In the original 
Russian. An interesting and ox tensive booklet, 
with all of fhfl i.exts in English, makes follow- 
ing the sense of rhl« music unusually en ay. 
That highly-colored, "speaking" quality of ex- 
citement in Russian song, so easily lost in 
translation > 1m brought ont magnificently by 
Max on Knrclik, who explains in his preface 
that the singing-artist — as distinct from the 
mere sin^r — must have as his motto, "Linton 
to whar I am Miying with my voice." It is that 
speech, even in a «t rouge language, that car- 
ries ns through this album with growing In- 
terest ns the many songs follow one another. 

It is, therefore, merely incidental to the 
main impact of tbe singing thai Mr. Karollk's 
musical ear turns out to be somewhat less 
than accurate, and easily thrown off by unex- 
pected twists of Russian Romantic harmony ! 
At times, voice and piano simply part com- 
pany, until the new harmonic path is found 
by the wandering vocal instrument- 

Yet I am here to say that, in a case like 
this, good drama and a high sense of diction 
can make up for a bad ear. I enjoyed Mr. 
Karolik and I found a new respect for his 
numerous composers' unusually powerful songs 
■ — which is surely what Unicorn had In mind 
when the album was made. 

liobert Pottitt is the excellent pianist in 
most <if the works, but two others spell him 
for a song or two, here and there. 

Nicolat Gedda— Mozart Arias. Paris Con- 
servatory Orch., Cluyfens* Angel 35510 

Well, Nmolai Gedda Is supposed to shed the 
resplendent lustre that comes with n contract 
uc the Met (Luf>7-riS) and he has been one of 
the last season's highlight, voices. But here, 
on my first bearing of his voice, lie turns out 
to be a shallow and colorless Mozart singer. 
His bcst> 1 guess, is "Dnlla sua pace" from 
"Don Giovanni" of Mozart, whore he suits the 
smug vlrtu.ousncss of the somewhat mealy- 
mouthed Don Ot/.avio — Mozart's foil for lusty 
Don Giovanni himself. 

!n short, .in^t another fine t^nor, complete 
with golden tone, beefy physical proportions, 
yet lacking in any sort, of communicative i 
musical intelligence, at least In this music. 
And his father was a Don CoHsack. loo ! 

Mahler: Songs of a Wayfarer. 
Brahms; Seven Songs, Op, 32. Dietrich 
Fischer- Dieskau; Philharmonia, Furtwan- 
gler; Hertha Klust, pf, Angel 35222 

Mahler: Lieder eines Fahrenden Gesellen 
(Songs of a Wayfarer); KindertatenMeder 
(Songs on the Death of Children). Kirsten 
Flagstad; Vienna Philharmonic, Boult. 

London 5330 

Here are two impressive vocal records, over- 
lapping in the songs- w it h-orehe>itra by Miih- 
ler — the most personal, the must poetic Ro- 
mantic composer after Schubert. 

Fischcr-Dieskau is the finest German bari- 
tone of the younger generation and the reason 
why is easy to hear — a line voice, plus a tre- 
mendous muHical intelligence and an emotional 
power thai hit*; to the very depths of these 
songs. fLike German songs with piano, the 
Mahlrr works can he sung by various types of 
voice, male or female.) 

GevtoraUy, it is harder for us to get the 
sense of this sort, of music via a male voice 
(Conti-m/zvl on parie 77) 






The only stereo cartridge and arm 

approved by High Fidelity Consumer's Bureau of Standards 



^ The independent, bins-free High Fidelity Consumer's Bureau of Standards has established 
rigid performance standards against which all equipment must be tested before the 
Bureau's official Seal of Approval can be given. 

► The triumphant new ESL GYRO/JEWEL stereo cartridge and GYRO/BALANCE stereo 
arm are the only true high-performance stereo components approved by the High Fidelity 
Consumer's Bureau of Standards at this time. The ESL C-6o Series cartridge, for 
matchless utonophonic reproduction, also enjoys the Bureau's distinctive Seal of Approval 

P Here's why the best costs less: Inferior or makeshift stereo products all too soon may 
require replacement. No need to buy one substandard component after another, when a 
single purchase can bring you the superlative new ESL stereo cartridge and arm, 
years ahead in design and long-lasting in construction. 

► In addition, the ESL GYRO/JEWEL (only$6g.gs) and GYRO /BALANCE (only $34.0$) 
will more than save their own cost by greatly extending the life of valuable records and 
styli. Economize today with ESL— the perfectionist, stereo equipment of tomorrow I 
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Electro-Sonic Laboratories, Inc. 

Dept. A • 5 5-54 Thirty-sixtU Street - Long Island City 6 , N.Y. 
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HARTLEY-LUTH 



New 



k l | CONE BASK 
** * amorphous m 



CONVERTS UND1ST0RTED 
OUTPUT INTO 
UND1ST0RTED SOUND 

# CON£ MATERIAL - "Tri- 
l Polymer" . . . wafer 

thin . . . itrongesl, most 
rigid cone material known 
. . : (onnoi fold or bucVlc, 

hl&W I CDNE DES|EN - Voided 
fWt?*f » t 0 scientifically pre- 

determined shape to provide 
optimum response at oil frequencies. 

CONE BASKET - Made 
non-resonani 
i material , > . 
non-mogneiic . . . Chemically Inert. 
/J Ala I V0| CE COIL - Recip/o- 
[HBW I cal Equalizing snubberj 
guarantee constant force of excur- 
Jl J iion, bath front and rear. 
f\uQ ..A Great NEW Enclosure 
Concept (hot matches . . . and sur- 
passes the unwieldy and expensive 
"big" systems. It's the HartleyLuth 
HOLTON" system that offers "big" 
system performance without unnec- 
eiiary tweeters, woofers and cum- 
ber$ome"crois-overs". The HOLTOM 
is sensibly-sized and beautifully 
ityled in simplicity and goad taste. 
Compare the HOLTON with the 
"big" systems . , . you'll agree with 
the experts . . . you'll hear "big" 
system performance ... at a sen- 
sible price. 
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Noises Are Expensive 

HAROLD LAWRENCE" 



The 3TA(HctiANT>s have n 1 ready set up the 
players' seats and stands, and the re- 
cording crew is now busy laying out 
cables and hanging microphones. Thirty 
minutes or so before the start of the (ses- 
sion, the musicians begin arriving; violin 
ists Can be heard limbering up their fingers 
with snatches of the Mendelssohn and 
Tchaikovsky concertos, the harpist goes 
through the elaborate process of tuning her 
instrument, and the iirst desk men -who 
have solos arc practicing for their big mo- 
ments. Finally, the personnel manager 
herds the orchestra on stage, the conductor 
strides out on to the podium, greets his 
players, and the session is about to begin. 
If all goes well., no extra musical sounds 
will crop up to affect the proceedings 
seriously. Unfortunately, sonic gremlins 
have a way of intruding on recording ses- 
sions, despite all advance precautions. 

By nay of illustrating the kinds of un- 
wanted sounds that harass recording com- 
panies, the preceding mythical session will 
be sprinkled liberally with the more com- 
mon varieties of noisemakers. 

Humidity and temperature are known 
to affect the acoustics of a hull in terms of 
brightness and resonance. These factors 
can be responsible indirectly for less subtle 
aural results. The time of the present ses- 
sion is nine a.m. It is a chilly March da\\ 
Because the stage lights were switched on 
ouly moments before the recording was to 
begin, the first 25 minutes were marred by 
cracking filaments, Outside the hall, the 
weather has taken a turn for the worse. 
Dark clouds are forming overhead, and the 
wind and the rain quickly follow. Inside the 
hall, the sensitive microphones pick up the 
gusts and raindrops in pianissimo sections 
of the music. 

The storm now subsides and the men in 
the control booth breathe easier. Suddenly 
the microphones begin transmitting a series 
of l:>w~frequcucv sounds which are obvi- 
ously not called for in the orchestral score. 
A rapid investigation reveals that the con- 
ductor, carried away by the rhythmic ex- 
citement of the work, is vigorously stamp- 
ing out the beat with his right foot. In- 
formed of his misbehavior, he decides to 
get off his feet entirely so as not to risk 
a repetition of the noise, A new number is 
slated and the session moves along. Min- 
utes later, during a vitally important and 
tricky bridge-pasagc leading to a new sec- 
tion of the work, odd squeaks begin to 
emerge from the playback speakers. It ap- 
pears that the stool on which the conductor 
is now seated is a rickety antique fit for the 
woodpile. 

"Take Five" 

Furious at being interrupted so many 
times, and annoyed with himself for having 

* £6 IV. Ninth St., New York 11, X. Y. 



been the cause of the last two incidents, the 
maestro asks for and gets a break, in order 
to regain his composure. 

During intermission, the stagehands re- 
move the stool and place a carpet on the 
podium. Alone in the artist's room, the con- 
ductor paces the floor. 

The clanging of a bell indicates that it 
is time to get back to work. The personnel 
manager claps his hands, gets everyone 
on stage. Up on to li is sound-treated po- 
dium steps the conductor who lifts his ba- 
ton, and waits for all rustles, sniggles 
and conversation to stop. But he does not 
give the down -beat — an airplane motor has 
just broken the silence of the hall. As It 
dies away, the stick goes up again, to be 
interrupted this time by a call from the 
Control booth. The drone of the engines 
has been replaced by a mysterious hum, 
and could the maestro "bear with us while 
wu try to locutu it'?'* The stage manager, 
accompanied by the recording crew* rush 
out, The source of the trouble is the blower 
system, which had not been turned off after 
the intermission. 

The now restless conductor faeus his 
players, grits hiy teeth, and at last succeeds 
in giving an unbroken down beat. But now 
the sound of distant chimes is heard in the 
hall. Since the work being recorded is not 
Night on Bald Mountain, Dream of a 
Witches' Sabbath (from Berlioz' "Sym- 
phonic Fantastique"), or Danse Macabre. 
and since the percussionist isn't touching 
the chimes, obviously these bells are in- 
truders. They belong to the Town Hall's 
clock tower, and are ringing the hour, 

Among the extra-musical sounds pro- 
duced by musical instruments, the fixing 
and removal of mutes is a familiar one. No 
one notices them during a concert perform- 
ance, but it is a different matter in a re- 
cording session, especially when the music 
is quiet. In the present mythical session, 
the affected seetion was played twice ; the 
first time with mutes, going on beyond the 
point at which mutes were to have been re- 
moved; and the second time without mutes, 
proceeding without interruption. In this 
way, the noise of mutes could be thoroughly 
eliminated in editing the tape. 

Al th oxi gli ba rt i er s w ere p osteu outside 
the hall to divert traffic, one annoyed driver 
who had taken the wrong turn and found 
himself confronted with a elosed-off street, 
did what so many motorists do when faced 
with delays: he sounded his horn. This was 
of course picked up in the hal), as were the 
shouts of children being let out of school 
down the block. 

Before the session was over, a door or 
two had slammed shut somewhere up in the 
balcony, a vacuum e leaner whined in the 
corridors, several members of the orchestra 
sneezed or coughed, and the conductor for- 
got himself and hummed, grunted, and sang 
as he worked. 
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Why Bother? 

Tho difficulties encountered in thin imagi- 
\\i\ry recording session would have long ago 
exhausted the pntieTioti of even the mildest- 
mannered of conductors. That all of these 
mishaps eon Id oeeur -within one ^e^ion is: 
highly improbable. Yet, taken individually, 
none of them is a rare phenomenon when 
recordings are made in a concert hull, then- 
tittj chvireh, or town hall. Why then, you 
might ask, are recordings made in these 
places when there are insulated recording 
studios available? 

First, the studio has yet to be built that 
e;m rival the acoustics oi ; Chicago's Or- 
chestra Hall, London's KhigswJty Hall, 
Amsterdam's Concertgebouw, or Vienna's 
Mu s i k ve re i n . S Geo n d , an o re h e s trn i s 
generally more at ease in the familiar 
surroundings Of its own home, and for other 
than purely sentimental reasons. Tonal pro- 
duction is intimately related to acoustics. 
hi a dry' hall, musicians play louder and 
more forcefully in order to overcome the 
sonic limitations; in h more resonant room, 
dynamics are enhanced, and they can play 
truly soft passages without the danger of 
slipping into inaudibility. Acoustics play 
a basic role in shaping an orchestra 's per- 
sonality. Therefore in order to preserve this 
personality, many record companies prefer 
r.o visit the orchestra in its own home, 
rather than take it to a studio. As for 
these extra-musical sounds, what's a little 
noise to a 'fcig sound'? JE 



COMING HI-FI SHOWS 



According to our latest information, the 
following is a list of the high fidelity shows 
presently scheduled for the next few 
months : 

Sept. a-7— Albanv, N. Y. : Dp Witt Clinton 

Hotel. (Uigo) 
Sept. 10-21— Chicago, 111.; Palmer Mouse 

Hotel. (International Sight ft Sound 

Exposition ) 
Sept. 1Q-2 J— Syracuse, N. Y> ; Ouaadaga 

Hotel. (Rigo) 
Sept. 2. 15-28— Rochester, N. V. ; Sheraton 

Hotel (Rigo) 
Sept. 30-Oet. A — New York ; Trade Show 

Bldg. (JHFM) 
Oct. 10-12— Philadelphia, Pa.; Benjamin 

Franklin Hotel. (IHFM) 
Oct. 1 0—1 2 — Cineinnati, Ohio; Sheraton- 

Gibson, (Rigo) 
Oet. 17-10 — Roston, Mass. ; Hotel Tonrame, 

(Indepen dent) 
Oet. 17-1!)— Detroit, Mich.; Statler Hotel. 

(Higo) 

Oct. 17-19— St. Louis, Mo.^ Ambassador 
Kingswav Hotel. (SI. Louis Electronics 
Club) 

Oet. 24-26 — Milwaukee, Wis, ; Wisconsin 

Hotel. (111 FM) 
Ort- .Kansas City, Mo.; Bellerive 

Hotel. (I Li oh Fidelity Muxic Guild of 

Greater Kansas City) 
Oct. 29-Nov. 1— Montreal, Canada; Wind- 
sor 1 [ o to L ( D om in io n. High Fx de li t y 

Axmcinlian) 
Oct. .HI- Nov. 2 — Indianapolis, Tnd.; Hotel 

Antlers. (Electronic Show Corp, of 

In diana) 

Nov. 7-0 — Omaha Neb.; Paxton. (Rif/o) 
Peb. lfi-23— Los Angeles, Gal.; ftiltmore 
Hotel. (JHFM) 
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Stereo Music Systems 
Stereo Amplifiers & Tuners 
Stereo Cartridges & Pickups 
Mono Systems & Components 
Speakers & Enclosures 
Changers & Turntables 
Tape Recorders & Accessories 
High Fidelity knight-kits 
Hi-Fi Records & Books 
Hi-Fi Custom Cabinets 
Stereo Records & Tape 



EASY TERMS: Only 10% down on 
hi-fi orders of $20 or more. 
Fast handling— no red tape. 




send for it 



WORLD'S LARGEST SELECTION 

Here's your complete money - 
saving guide to Hi-Fi — featuring 
the newest and finest — the world's 
largest choice of systems and 
components. Just check these 
highlights: Everything in thrilling 
Stereo; tremendous savings 
with the exclusive Allied System 
Plan; new knight Stereo systems 
and components— truly the 
"Royalty of Value"; the world's 
largest stocks of famous name 
Hi-Fi components; wonderful new 
build-your-own knight-kit 
Stereo components that save you 
up to 50%; easy terms to fit 
your budget. For everything in 
Hi-Fi, for everything in Electronics, 
get the 452-page 1959 allied 
Catalog, free— write for it today I 

Ask also for our Stereo Tape 
l^yfH Catalog listing latest Stereo 
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Hi-Fi Tapes — free 
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-free 
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ALLIED RADIO, Depi. 17-J8 

1DO N. Western Ave., Chicago SO, III. 

□ Send FREE 1959 allied Catalog 

□ Send free allied Stereo Tape Catalog 
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CHARLES A. ROBERTSON" 



STEREOPHONIC 

Erich Kunz: German University Songs, 
Vol. 2 Vanguard VSD2O09 

Jimmy Rushing: If This Ain't The Blues 

Vanguard VSD2008 

One of the advantages enjoyed by an indc- 
ptiiiflo}] t record firm is mobility and the Ability 
to (fhnuge direct ion at the lirst shift of the 
wind. Those two stereo items not only mark 
the entry of another label into a fast growing 
field, but also are representative of the master- 
ing practices nf t.wc major companies. Acting 
on its prerogative as a free agenL Vanguard 
allotted a portion of its initial stereo disc re- 
lease to the custom departments of both Co- 
lumbia and RCA Victor. 

The German University Songs, handled by 
Columbia, are ideal for tlio now medium in its 
present stage of development. 'Die set. rings are 
varied and impose no ovennodulated passages 
on the grooves. The suave baritone voice of 
Erich Kmrz is balanced by a male chorus; which 
spreads to the two loudspeakers when not sup- 
porting the soloist. As conducted by Anton 
Paulik. tin- Orchestra of the Vienna State Op- 
era remains mostly in the background. When 
a harp is brought to the fore, it seems centered 
between the sound sources, effectively tying 
them together. 

The fraternal harmonies of the songs are 
quick to create an illusion of the high hills di- 
vided by the Rhine, rather than the concert 
hall. Their outer limits evade spatial limita- 
tions, aud the voices dissolve pleasantly in the 
distance. Much of the stereo interest stems 
from the different ways in which the forces 
involved are employed by the arrangements. 
As each variation opens new possibilities, the 
attention of the listener is consistently en- 
grossed. 

The bullnccked blues shouting of Jimmy 
Rushing is more firmly embraced by the phrases 
of eight stellar instrumentalists in the 
stereo version mastered by RCA Victor. The 
virtues of the session were detailed iu these 
pages when it first appeared on LP, and it is 
packed with the vigorous jatv. interplay that 
has proved so adaptable to stereo. The elec- 
tronic organ which competes with Rushing can 
be balanced to suit your taste, and the guitar 
of Roy Gaines serves to bold the rhythm sec- 
tion together. 

If the German Songs seem more successful, 
they also presented fewer problems. Both discs 
have adequate volume level find distortion is 
kept within bounds, They reached the stores 
about a week before the Grst Victor releases 
aud preceded the initial Columbia offering by 
a longer interval, illustrating another aspect 
of the independents capacity to move fast. 

According to Vanguard engineer Joho Beau- 
mont, who was engaged in its recorded tape 
program from its inception, the company is 
keeping alert to all developments in stereo. 
Like every other label in the industry, it is 
still feeling its way In the stereo disc field. 
One of the pioneers of stereo tape, it has built 
a substantial catalogue. For the past several 
years, all sessions in its studios in this coun- 
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try were recorded in slcrr;r>. It will nsw the ex- 
perience gained in the process to seek out and 
on t ploy the best techniques for transfixing 
them to discs. 

Dick Marx: Marx Makes Broadway 

Omega Disk OSL2 

Somewhat of a fixture in the recorded rapt 1 
industry, Omega is adding a catalogue of stores 
discs to its line. Of the first four items received, 
the jiv/,7, treatment of Broadway show tunes by 
Dick Marx is most successful. The young Chi- 
cago pianist in one of his rare journeys away 
from his native city, joins a group Of Los An- 
geles musicians in ten hits of such caliber as 
Leonard Bernstein's Cool, Ju*t In Time, and 
Too Clo&c far Comfort. His flexible piano work 
is nicely balanced by the flute of Buddy Col- 
lette. Red Mitchell alternates with Carson 
Smith on bass, anil Howard Roberts and Irving 
Ashhy share featured roles on guitar. The quar- 
tet is in the lyric modern vein, ami the swift 
i n te r p 1 a y b ee< > in es cs p i j c i a 1 1 y re wn rd i n g 
through stereo. 

Paul Taitnei\ a former trombonist with 
Glenn Miller, plays an electro- therein in on 
'Music For Heavenly Bodies," (QSL4 >. Devel- 
oped to his specifications* it boasts a measured 
frequency range from zero to hotter than 20,- 
U00 cps, and its sounds are pure Sine waves 
without nay harmonics, t'nliko a thercmin op- 
erated by hand mot ions, it works on a slide 
and is more accurately controlled, Andre Men- 
iere's Orchestra hacks the eerie melodies in 
astronomic mood settings by Warren Buxier. 

Another mood item is Lloyd Mumm's Or- 
chestra on "Champagne Music for Dancing,." 
(OSIjI). HeinTi Sandauer conducts the Omega 
Orchestra on Leith Stevens' dynamic score 
for the movie "Destination Moon," (0&D3). 

The Stereo Disc Capitol SWAL9032 

Capitol Stereo Demonstration Record 

With the entry of Capitol into the arena 
late in August, all of the majors and a goodly 
number of independent companies are repre- 
sented on stereo discs in sonic form or other. 
To introduce its new product and disseminate 
advance information on its quality* the label 
has prepared two demonstration records, both 
narrated by Art Gilmore. One lists to sell at 
the usual price of an LP, and the second is not 
for sale, being allotted to distributors and 
dealers to promote the merits of the firm's 
line cf paekagod stereo equipment. 

Their combined total is an impressive array 
of excerpts, with only one duplication — the 
migh-y impact of a train at an unidentified 
railroad crossing. Several artists and groups 
appear on both, the honors going to the thrice 
heard Concert Arts Orchestra, under Felix 
Slatkin, playing Britten's Young J*er$on-$ 
Guide to the Orchestra. Iu the part devoted 
to the percussion section, stereo separation 
works its wonders and for once the tympani 
fail to overpower the strings. 

This interlude is assigned to the paying cus- 
tomers who, on the whole, receive ihe best 
value. Fewer hard-sell tactics are employed in 
announcing the examples chosen to acqimiuf 
them wiili the new system of home entertain- 
ment. The sound effects are there to dramatize 



the evenl, but they arc no: lacking in interest. 
Tin? Manhattan subway train is easily identi- 
Mod us belonging to the 1ND, rather than either 
of the alternate lines. A slumbering Diesel en- 
gine is roused into action and moves ponder- 
ously out of the yards. A New York ferry boat 
smacks comfortably into Its dock. There is a 
sequence in a bowling alley and one of children 
returning from school. Only the crowds in 
Times Square celebrating New Year's Eve 
seem a little artificial. They hardly ever come 
that boisterotts anymore, A track for balancing 
speakers uses the sound of castanets. 

The musical samplings cover the entire range 
of the catalogue and aim at "creating un evea. 
natural display of sound all across the "stage" 
In front, of the listener." This seems to bo a 
characteristic of the items recorded ar Capitol 
Tower, Not only is there no drop-off of sound 
in the middle, but there is no excessive amount 
of presence centered between the two speakers, 
as is found in some three-channel efforts. It is 
a quality especially evident in numbers Ivy the 
Roger Wagner Chorale and Fred Waring. The 
highs are clean and clear even to the bias of 
air so essential to Krnst Tech's $_um phony 
Xo. $l Nat Cole, Stan Kenton, and .lackle 
Davis all appear, in addition to Carmen Dragon 
conducting the Hollywood Bowl Orchestra. 

The side given over to music runs roughly 
twenty-two minutes, a goodly length for a 
stereo demonstration disc. The sound is excel- 
lent and cannot be distinguished from that on 
the promotional sides. As a briefer program 
is desirable and the wider cut will permit the 
harsher handling anticipated, these arc shorter 
by half. Classical bits fill one side and the re- 
verse is devoted to Les Brown, Harry James, 
Los Baxter, Billy May, and others on the 
Capitol roster. Never have the big bands 
seemed more live. 

When compared to the London demonstra- 
tion disc or those mastered with a Fairchild 
cutter, our two main reference points at the 
moment, the reaction i? wholly favorable. 
There is a little less gain, but almost no tech- 
nical deficiencies distract from the music and 
distortion is at a minimum. If yon attend a 
High Fidelity Show this fall, you will bear 
just how far the stereo disc has advanced In 
less thau a year. 

MONOPHONJC 

The Music Of New Orleans, Vol. 2 

Folkways FA2462 

The subject of the second vuluino in a series 
devoted to the traditional sounds of New Or- 
leans is the Eureka Brass Band, the Largest of 
the marching bands left iu the city and the 
one closest to the legendary paraders of the 
past. Organized about 1920, it outlived many 
of the older hands and survived the depression 
to enjoy its best years after 1^36. Its jauntier 
tunes are part of the standard dixieland rep- 
ertoire and have achieved wide circulation, 
but the actual units are more amply covered 
in print than by recordings. These are some- 
what of a rarity, and the Eureka participated 
seven years ago in the only previous one not 
made by a group hastily organized for record- 
ing purposes. Because the setting was then an 
open courtyard, the sound is diffuse and little 
Of the impact of ihe band Is felt. Such is not 
the case in the present vent are, recorded in a 
meeting hall on Dryades Street last March, 
shortly after Mnrdi Gran Day and the Zulu 
Parade. When the band begins to roll with re- 
sounding hass drum and sousaphono on Just 
A Little While To Stay Here, the wonder is 
that the equipment stayed iu the room. 

Samuel B. Charters brio fly outlines the his- 
tory of the brass bands in his notes, touching 
on the changes in instrumentation which 
brought into the Eureka the saxophones of 
Manuel Paul and Ruben Roddy, a veteran of 
Walter Page's Blue Dovj]s> in place of bari- 
tone bom and clarinet. The trombone team of 
Albert Warner and Sonny Henry, who at 72 
is the oldest member, overflows with good 
spirits on the ragtime piece Trombanium , and 
lluently supports the trumpet of leader Percy 
Humphrey on Lord, Lord, Lord. One of the 
players is always carrying the melody as the 
hand improvises on Maryland, and a less ably 
recorded rehearsal of Panama, A quieter mo- 
ment comes with the funeral dirge Eternity, 
an intense and dilhcuH lament in four strains, 
and its eloquent trumpet solo by Willie Pa- 
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exciting, new 
releases on 

AUDIO FIDELITY. 



MB. 



ROMA ' 


tp'ACCORDEON 
di ROMA 







AL HIRT 5w)«tln T DI»UI L 

Bt Dan'i Plor €00 In New OHfriun* 





Once again, Jo Sasile weaves 
a magic musical carpet to 
transport you to the beautiful 
city of Rome. AFLP 1871* 



Terrific, true swingin' Dixie in 
the finest New Orleans tradi- 
tion! A Hi-Fi enthusiast's 
delight — a Jazz Collector's 
must! AFLP 1877° 



Brifliant and exciting best de- 
scribe the new Johnny Pufeo 
album of beautiful, easy- 
swinging, favorite Italian mel- 
odies. AFLP 1883* 



Let's go back to College! Fav- 
orite Gridiron and College 
songs in the Dukes unique 
styling converts the ordinary 
to the unusual. AFLP 1891* 




Champagne and caviar, 
moonlight, roof top gardens 
and lush string arrangements! 
Mood music at its most inti- 
mate! AFLP 1873* 



Tango- — -the dance of love — 
torrid as a warm breeze, ex- 
citing as a new love! Lush 
arrangements Recorded in 
Buenos Aires. AFLP 1880 



Johnny and his gang create 
musical sounds on their new 
album making it difficult to 
believe one is listening to 
just harmonicas.AFLP 1859* 



Exciting, massive sounds — 
powerful earth-shaking dy- 
namics from the world's 
largest Theatre Organ. All 
"pop" favorites. AFLP 1886* 




BEVERLY KELLY 
SINGS 

4 



A modern Jazz pianist with a 
distinctive captivating rhyth- 
mic style! Pat and her group 
play Blues, Ballads and 
Swing. AFLP 1875* 



Ace Harris and Buddy Charles 
really "rock" that piano with 
solid interpretations of old 
time standards. AFLP 1876* 



A delightful array of scintillat- 
ing tunes specially arranged 
for xylophone/glockenspiel, 
marimba, vibes. AFLP 1882° 



A wonderful new intense dra- 
matic Jazz vocalist whose 
voice runs the gamut of mus- 
ical expression. AFLP 1874" 



Here are some of the most exotic sounds and 

musical effects ever recorded! . . . and the Fi is fantastically high! 
These are not just records « . . each is truly a wonderful emotional experience! 

recorded in brilliant High Fidelity ... $5.95 each 12 Inch IP 
*al$o available on AUDIO fiDCLlTY STEHiODISCt — $6.95 

Write /or FREE Catalog — AUDIO FIDELITY, Inc. 770 Eleventh Ave., New York 19, N. Y. 
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Maraniz amplifying components are 
pre-eminent as fhe standard for 
quality. Made and tested carefully 
in limited quantities, their superior- 
ity of performance is recognized by 
those who know and understand 
high fidelity equipment. Where only 
the best possible results are ac- 
ceptable you will find MoranTz well 
worth its slightly higher price. 







MODEL 1, AUDIO CONSOLETTE $153 
Cabinet $18 
ir NO audible hum 
ic Lowcil hiss, distortion 
it Audibly superior sound 
quality 



MODEL 2, POWER AMPLIFIER $198 

-A" Conservatively raled a* 40 
walls, !f is ih* finest 
performing amplifier 
available loday. 
Unconditionally stable 
*fr Metered lube adiuslments 
for continuing oplimum 
performance 
*fc Exceptionally fine 

overlood characterises 

MODEL 5, POWER AMPLIFIER $147 

Cover Grille $7,50 
+ Compact 30 watr version 

of the Model 2 
ir full powered transients 
without breakup. It will 
drive ANY speaker 
system fully 



MODEL 3, ELECTRONIC CROSSOVER $90 

Cabinet $15 
ir Audible improvement 
for almost all speaker 
systems. Adds the find 
touch of perfeciion lo 
deluxe insiaJlolions 
(Requires 2 amplifiers) 



COMING ! . 




. MODEL 6, STEREO ADAPTER 

Conncels two Audio 
Consoletles for stereo. 
Step type master volume; 
Speaker reversal; Master 
power switch; Master 
Function sclcclor; Monitor 
swllchlng; elc. Choice of 
horizontal or vortical 
mounting. 



Prices slightly higher 
in West. 



Available af dcoters in quolily 
high fidelity Components, 

Write for literature 



maranii company 

25-14 Broadway, Long Island Oty 6, NL Y. 



jeuud. The Ampex GOO and I^leetro-Voiee 6u5 
m ic rop ho n e, n s wel 1 a s tech n ica 1 a s s i s t an ce, 
wore supplied by Dr. Kdmund Sou eh on, and 
the recording belongs in every ftm fi>lk 
collection. 

The Ward Singers: Meeting Tonight 

Savoy MGT4015 

There m n lesson for all aspiring jazz nnd 
folic singers in the gospel soups of The Ward 
Singers, the most outstanding of several such 
worthy group* based in New Jersey. A pure 
passion animates their every phrase, iu con- 
trast 10 the blatant emotion of rock and roll 
or the devitalized sentiment of much pop sing- 
ing. One side reconstructs i. tent-covered re- 
vival service, with the j:roup singing Tenting 
Tnnight On The Old 0&mp Ground to intro- 
duce featured soloists on The Lord's Prayer, 
Swing Low, Sweet Chariot, and a wordiest- la- 
ment by Gertrude Ward on Amazing Grace, A 
recital of spirituals, in forceful arrangements 
which place them in the private preserve of 
leader ami pianist Clara Ward, fills the reverse 
Side and includes A ffpsp To Make. I'll lie- 
There. And Mused Are They. Robert Banks is 
organist, and drummer Buddy Mack Jones 
mutches The varied and moviug rhythm pat- 
terns of the group. None of Us heady excite- 
ment is lost in the recording. 

Al Hirt: Swingin' Dixie 

Audio Fidelity AFLP1877 

Bused at Dan Levy's Pier 600 on Bourbon 
Street, the Al Hirt band also wakes the JXKa 
with a m o rn i 1 ig rad i 0 show. It p rose n t a a 
unique amalgamation of swing and dixieland, 
operating much as might, in a playful moment, 
one of the smaller forces that Harry .Tame* 
or Lionel Hampton drew from the Benny Good- 
man organization in tlie late '30s. The leader's 
trumpet is licry and brilliant, roistering along 
the path of the powerhouse stars oC the swing 
area. To showcase it and the work of other so- 
loisfs, the hand prefers fast tempos and loosely- 
woven dixieland ensembles to repeated riff pat- 
terns. It strives for excitement and attains it 
through swift changes of mood, the sudden 
climax rind a charging rhythm section. 

Thr^e members were formerly led hy George 
Oinni., the New Orleans trumpeter who died 
last year of cancer. They arc Boh Havens, a 
trombonist in the Brumes' tradition even to 
maneuvering the slide with his foot, bassist 
Boi» Coquille and drum me v Paul Edwards. Once 
clarinetist with The Dukes of Dixieland, Hal 
Cooper is hack in his native rity and with 
pinnis: Ronnie Duponr completes the lineup. 
Hirt contrasts skyrocketing soles An And the 
A >i svU & in {/ 0 r B ig Butter ti n d Ego Man 
against, a quieter New Orlevn* or Mi&*i$Mflfli 
Mud. A younger edition of Wingy Mannone and 
Louis I'tlma, he bus their zest and capacity 
to drive a band. Edwards sets a rapid pace on 
Caravan, and Cooper sparkles on Ilinduatan. 
And tlie baud has worked on The Saintx long 
enough to add several new choruses. Made on 
location at the club, the recording dispenses 
with audience noises and applause in favor of 
good sound. Stereo versions on tape and discs 
are forth coining. 

Dukes Of Dixieland: Circus Time 

Audio Fidelity AFLP1863 

Having exhausted a large amount of the 
standard dixieland fare on their six previous 
albums, The Dukes of Dixieland are up early 
to meet the circus train ami expand theirrepet- 
to i r.» hy catching the glamor of the big show. 
There "are ltillhoard March and Washington 
Poet to get the parade underway. Entry Of 
The Gladiators puts the three rings in motion, 
and there i« a lofty Fbjing Trape~e. The ex- 
rravagant attractions of the sideshows aie re- 
layed on Ta-Ra-Ra-HoOitl-De'Aut A Vinton of 
Soloni?.. and In A Persian Market. 

Some of the Introductory passages Hud the 
three Assuntos far removed from their usual 
style, but before they are finished even the 
Tone danger's theme is brought around to a 
dashing two-beat on Swinging William. And 
clarinetist Jack Mnheu's solo on Over the 
Waoes is steeped in New Orleans Iradition. 
Barney Mallon, a new addition on tuba, reaches 
down to the lower depths in awesome low-fre- 
quency meandering on Asleep in the Deep. He 
switches to bass to take the Merry Widow on a 
tour of the midway. In their use of sound to 
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evoke a carnival spirit. The Dukes are un- 
matched on records and on this trip rhey are 
bigger and better than over. 

Bobby Henderson: Call House Blues 

Vanguard VRS9017 

Having recalled the ct:l of Harlem stride 
pianists on his previous effort, Bobby Hender- 
son pays a visit to a still curlier period iu Ibis 
leisurely doeu mentation of the honky-tonk 
sounds that filled the gap between ragtime and 
the matured styles of Eats Waller and James 
I\ Johnson, it is joyous party piano, drawing 
strength from countless regional artists and 
pointing the way to lal^r developments. It 
survives, with any authenticity, only in the 
memories of some of the older musicians, a 
few piano rolls and still fewer records. Whore 
else is it possible to hear Alexander's Rat/lime 
Hand played iu march tempo, as it was treated 
In 1911 ? Henderson's placement of accents and 
use of dynamics transforms it in a perform- 
ance which could he studied with profit by all 
jakk aspirants, not just pianists. His style 
may seem remore. hut his methods will never 
be outdated. 

Eor Henderson gets under the .surface of n 
tune and takes his audience with him on 
Diga-Uir/u-Doo, Land of Jazz, and A Good Man 
I* Hard to Find. He always uses two full 
hands, guiding them with audible humming, 
and builds a smoldering blues atmosphere on 
Ills title piece. There is a diversionary Mis- 
souri Waltz, matched by rhe tiukly rhythms 
of Three O'clock in the Morning. Tlie piano 
has the stringy treble tones of an old upright 
and a resonant bass, all superbly conveyed in 
the recording. 

Jimmy Wllherspoon: GoiiV lo Kansas Cily 
Blues Victor LPM1639 

Jay McShann, the Kansas City pianist and 
leader, gave Jimmy WiLherspoon his start as 
a blues singer In 19'M, and this reunion en- 
gages: tli cm on a group «f songs associated 
with the city and its j.v/x greats. There ar« 
move than five minutes of Joe Turner's Fine?/ 
1.1 row n Hlv ex j a recollection of Tha Terrel on 
Until the Real Thing Comes Along, a trip to 
Mary Lou Williams' Progihj Bottom, and three 
Withcrspoon originals. The blues sbonter in in 
tine form and the arrangements by Budd John- 
son are loose and swinging. Assembled by Mc- 
Shnnn for tlie session, only part of the band 
has the direct Kansas City antecedents nf 
bassist Gene Barney, but aU are close to the 
blues, notably trombonist; J. C\ Higginhotham 
:lihI guitarist Kenny Burrell. McShanu's ap- 
pearance on an DP is long overdue, and the 
recording is free of the echoed concessions io 
the v o ck -a n d- rol 1 £ ra tor n i t y w h 1 el i m a r r ed 
Withersijoon s lust effort. 

Modern Jazz Concert Columbia WL127 

Cnmniissioned hy Brandcis University and 
performed at its 1957 Festival of Arts, the 
six works on this record are remarkable in the 
variety of their conception. By the broadest of 
generalizations, they might be culled a mar- 
riage of jn^z and other musical forms, but it is 
simpler and more exact to regard them as ex- 
tensions of ideas with jaxz urigins. Iu addi- 
tion to fostering the project from its inception 
and conducting the orchestra, Gunthvr Sehul- 
ler brings the subject into focus iu his uompo- 
sition Transfo>*ination, and the liner notes. 
Much of his reasoning will become academic 
io those who heed his dictum that the works 
"will take participation on the part of the 
listener, repeated hearings, and an open inind 1" 

They are far removed from earlier sym- 
phonic Ja;^, ranging from the fundamentals 
preached by Charlie Mingus in his ft c Delations 
to the blocks of sound molded by Milton Bab- 
bitt in his All 8eL They seem most compelling 
according to the amount of space allotted for 
im p ro v j sa t i on h y M il 1 E vans. Ait V* nn e r, 
Jimmy Kuepper, Fred Zimmerman, aud James 
BuOington, indicating that Scbullcr might have 
expanded his remark about the commercial 
"level that sup p resse s creative 1 m ag ina I ioi i 
by the stereotyped mass-repeal patierns" to 
include a larger area ih;m jazz or popular 
musk\ George Itnssoll conducts his Ali AJjout 
Rosic. Harold Shupero's On Green Mountain 
bears the subtitle "Ch.iccone after Monte- 
verdi/' and Jimmy Giufifrc is represented by 
Suspensions. 

AUDIO • SEPTEMBER, 1958 



www.americanradiohistorv.com 



Charlie Byrd: Blues For Night People 

Savoy MG12116 

The place of the unnmplllieU Spanish guitar 
becomes more secure m jazz with this recital 
by lhe fill on led Charlie By id, i\ former stu- 
dent of Andres Segovia and lender of a jnzz 
trio in Wubhinytoji, D. C. Filling one aide is 
the title piece, an in elusion examination of 
blutiH moods in three sections, at times reiui- 
□ Jaeent of the solos of Teddy 13 una. His classi- 
cal trftihiJi.s ^JTid concert experience never 
impede his flow of ideas, but. are used unob- 
trusively to shape and exieud thorn into a eom- 
p^siitun of sustained interest. The blues rein 
is continued on an old favorite, once recorded 
by Jimmy Noonc under the title Blues M$ 
Xoughty Sweetie Give* To Mc, as the regular 
bassist in his trio, Keeter Betts, moves from a 
supporting role for melodic ehoruses. Gus 
Johnson drums discreetly to recall his former 
post in the Bnsie band on Jive At Five. With 
two newcomers lilie Bill Harris and Charlie 
Byrd to state its ease, the unamplified guitar 
bioks to a nplcndid future. 



Mose Allison: Young Man Mose 

Prestige 7137 

After introducing hi* delightful southern 
sketches on his first two alliums. Mose Allison 
treats a sheaf of standard tunes in the game 
individual style. The resulting mixture of old 
and new is refreshing in its element of surprise 
and the recasting of familiar themes. His sin- 
t'le-line piano statements hear a close resem- 
blance to his laconic, unst ruined vocals ou 
Don't Get Around Much Anymore, I Hadn't 
Anyone Till You, and Let Hold Your Hand. 
II is lone composition is for muted trumpet, 
played against a background of Addison Farm- 
er's bass and t lie drums of N'iclf Stabulas. Its 
titb'. x troll, is indicative of J 1 a carefree nnture. 
I'Nitl by his memories of country blues singers 
and the runtime playing of bis father* Alli- 
son's roots give him no advantage over most 
yuung niodt-rnists, ihough some may boast 
m o l e t eeh n 1 cal profit ic n cy > Like Th e 1 o n i o ti s 
.Monk, he always has something to say and thu 
m^iins to say it, making him tbo most distinc- 
tive new pkmittt to emerge since Tleraee Silver. 



Cliff Jordan.: Cliff Craft Blue Note 1582 

In its gift of sa-\Opbonists to jazfc, Chicago's 
Du Sable lligb may soon acquire the fume Aus- 
tin lli^'li School boasted in .mother day. Among 
CI iff Jordan's classmates were Johnny Griffin, 
.Ii»hn (.iiJmore, njxd John Jenkins, all visitors 
fv Manb:i LUm recording sdijios. The youn^ 
tenoriuao mines a rich blues strata here, urged 
on by pianist Sortny Clark, His three originals 
>u-^ fnvTiicd with strong, flowing lines rind con- 
tain reflective muted passages by trumpeter 
Art Farmer. They exercise their ingenuity on 
I' u r )i e r " s C on ft r m at ion, a ] i d a fa s te r pac ed 
Anthropology. Jordan, with Clarke and bassist 
George Tucker, makes n beautiful solo vehicle 
of Sophisticated Lady, impinging on her more 
cam by qualifies. Louiss Hayes in on drums. 



Hal McKusick: Triple Exposure 

Prestige 7135 

Because of his concentration on the alto 
saxophoijo in recent years, the playing of Hal 
McKiistek seemed fairly static in its references 
to I-cc Konitz and Charlie barker Nothing he 
does be iv on the instrument moves him from a 
category somewhere between the two, but he 
esxuys bis first recorded solo on tenor, choos- 
ing a warm sound suited to the Basio-styled 
Snmethiny New, and features his clarinet on 
three numbers, as be did when with Terry 
<«ibbx seven years ago. Two of them are his 
own compositions, n blues and the vernal A 
Touch oj Spring, and provide a creative base 
tor his pleasant, melodic Solos. They open ;i 
folk vein that he should explore further, as 
hi* ideas become more individual and his tone 
is liquid and full. After a period spent in 
France working as an nr ranker, trombonist 
Jiilly Byers marks his return with an exultant 
war whoop on The Settler unri The Indian*. 
Unison cbording by pianist Eddie Conta paces 
th>: rhythm section of bassist I J aul Chambers 
and drummer Charlie Persip. 

(Continued on page 75) 



Recent PRESS COMMENT on the AR-2 




Olid IOC raft Uaeph Marshal)) 

"There are many systems, both large and 
small, whose claimed or casually measured 
curves will match that of the AR-2 . . . 
The paradox is thai in comparison with 
most of these the M-2, on .musical . . 
material, seems to have response about 
an octave lower. /IBt 
". . . low distortion seems to. add- another 
octave \af bass] to the AR-2 or; if. you 
prefer, . . . distortion fakes an octave away 
from speakers ; with seemingly similar 
response curves." 




i j: ntf ni'ilmi 



(Fred Grunfeld] 



". . . too much cannot be said for the 
little AR-2's . . . they have a wonderfully 
natural quality—totally unlike the 
metallic timbre that mars so many 
top-ranking speakers. They are particularly 
the answer for anyone who demands 
a very clears string tone/' 




THE DIAPASON 



[Joseph S. Whiteford) 



. . the problem of reproducing very 
low frequency organ tone without distortion 
or coloration v/as considerable. 
'Electronic' sound would not do. Acoustic 
Research speaker systems r 70 Ak-2's 

installed permonenily in q synthetic 
reverberation device at Christ Church, 
Cambridge, Mass.] provided art 
ideal solution." 




PLAYBOY 



(John M. Conly) 



lJ 0ne exception to this rule; \of selecting 
a single-cane unit horn among low-cost 

speaker systems] the Acoustic Research 
AR-2, at just under $100, is a two-way 
speaker (tweeter and special air supported 
woofer), of extraordinary smoothness. 
It is definitely a bargain." 



AR-2 acoustic suspension speaker systems are $89 io $702, depending on 
cabinet finish, literature is available for the asking. 

ACOUSTIC RESEARCH, INC. 24Tr.orr.dike St., Cambridge 41, Mass. 
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NEW PRODUCTS 



• VTT Meter. Although they meet Ameri- 
can Standard C16.5-1954, the new Model 
561 VU meter recently introduced by 
Assembly Products, Inc., Chesterland, 
Ohio, occupies 15 per cent less panel space 
than comparable units. Construction is 
such that only the indicating area, is 
exposed, the remaining portion of the 




me tor being located behind the mounting 
paneL For easier reading "without strain, 
the scale of meter is tilted upward to 
reduce glare. The meter may be illumi- 
nated from behind the panel through a 
strip of translucent plastic across the top 
of the scale section. In accordance with 
the Standard, the meter has a response 
time for a step chance of 0.3 second ± 10 
per cent. Overshoot is 1,0 to l.B per cent. 

K-l 

• Transistor Tester. A general purpose 
transistor tester for laboratory, field, and 
industrial application, the Sonex Model 
TT-205 measuros small signal beta, col- 
lector leakage current, ^nd collector resist- 
ance on all NPN, TNP, surface barrier, 
grown or diffused junction transistors. 




Eleven operating points are provided with 
one convenient selector switch. The tester 
is self-calibrating and the transistor 
under test is operated in a temperature- 
stabilized circuit insuring that each unit 
is tested under idontical biasing condi- 
tions. The tester employs three transistors 
and is powered by one battery with very 
low current drain, Sonex, Inc., 73 S. State 
Koad, Upper Darby, Pa. K-2 

• Garden Speaker. Designed to blend natu- 
rally into outdoor settings, the "Audio- 
lier" is made of molded fiber glass, 
weather-proofed, and is garden green in 




color. It is easily connected as an exten- 
sion to indoor hi-fi or intercom systems. 
The speaker unit is a 6-in. extended range 
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model baffled to afford 360-degree lis- 
ten ine;, Fre^uoncy range of the entire 
assembly is 100 to 12,000 cps. Power 
rating is six watts. The Audiolier is 
available in stake-type or base-equipped 
models. Manufactured by Shalda. Manu- 
facturing Company, Inc., 156 W. Provi- 
dencia Ave., Burbank, Calif, K-3 

• Oscillator ~Voltmet©r. Constructed to fit 
a standard. 19-im rack and using only 7 
inches of panel space, the Waveforms 
Typa 1501 oscillator-voltmeter combina- 
tion is a complete miniaturized audio test 
system. The oscillator section covers a 
range of IS cps to 1.1 mc and delivers 10 
volts open circuit. Distortion is under 0*2 
per cent. The voltmeter operates over the 
same frequency range with an accuracy 




of ±3.0 per cenL Twelve overlapping 
ranges read from 1.0 tuv to 300 volts full 
scale. Input ijnpedanee is 10 megohms. 
Waveforms, Inc, 3-11 Sixth Ave., New- 
York 1-1, X. Y, K-4 

• Altec Lansing Mixer Amplifier* Iixcep- 
tional.y flexible for use as a remote broad- 
cast mixer, in public uddress systems, or 
for recording, the new Altec Model 15G7A 
has four low-level and one high-level in- 
puts, each with individual volume con- 
trols, a master gain control, separate bass 
and treble controls, and an illumination 




control. A VU range switch is provided 
for use with a VU meter which may be 
easily installed without soldering. Inputs, 
normally high -impedance, may be con- 
verted to low impedance by installation of 
the 4722 plug-in transformer. Illustrated 
as it appears both in and out of an 
accessory portable carrying case, the am- 
plifier may he rack-mounted when desired, 
occupying three units (5H high). Total 
weight, including all accessories, is 22 lbs. 
For portable use an adapter provides XL 
connectors for inputs and binding posts 
for outputs. Complete technical informa- 
tion will be supplied by Altec Lansing 
Corporation, 1515 S. Manchester Ave.. 
Anaheim, Calif. X-5 

• Starlight Two-Speed Stereo Tape Deck. 

A new tape-transport mechanism featur- 
ing a hysteresis-synchronous motor, stereo 
re cord/ pi ay back beads and professional- 
type construction throughout has recently 
been introduced by Metzner Engineering 
Corporation, 1041 N. Sycamore Ave., Holly- 
wood 2S, Calif. Designated the Starlight 
120, the new deck is designed for pro- 
fessional use and home hi-fi systems. Op- 
erating speeds are 7 x k and 3% *ps. Com- 
plete shielding of the stacked stereo heads 
provides a signal-to-noisc ratio of 60 db 
and response flat within ± 1.0 from 40 to 
10,000 cps or + 2.0 db from SO to 15,000 cps 
when amplifiers employing NARTB equal- 
ization are used. Wow and flutter are less 
than 0,18 per cent rms at 7Vi ips; under 
0.27 per cent rme at 3% ips. Other features 
include slot loading, flywheel capstan 



drive, switch contacts on record- play back 
control for operation of external equip- 
ment, universal compatibility with avail- 




able amplifiers, and a three-digit index 
counter. Additional information and speci- 
fications may be had by writing to the 
address given. K-6 

• G-E PM-AM Tuner. Scheduled foe avail- 
ability in September, the new Oeneral 
7?]lectric FM-AM Tuner will feature high 
sensitivity, precision tuning, and an un- 
usually low hum and ncise level It will 
filso he equipped with nn FM multiplex 
jack for reception of multiplexed broad- 
casts with addition of a special adapter. 
Sensitivity of the unit will be 5.0 micro- 
volts for 30 db quieting on FM, and 200 




microvolts/meter for a 20-db signal-to- 
noise ratio on AM. A built-in dual-purpose 
tuning meter will allow precise visual FM 
center tuning and maximum-signal AM 
tuning. The FM frequency response fa Us 
within plus or minus 2.0 db of the FCC 
standard de-emphasis curve. AM frequency 
response is down 2S db at 10 kc for inter- 
ference suppression. The tuner will be 
announced as the Model FA-1 ].. The con- 
trol panel features a textured escutcheon 
with extra -sisse knobs, a station logging 
scale, and easily-read white edge-lighted 
dial numerals. Further information is 
available from: General TSleteric Company, 
Specially Electronic Components Depart- 
ment, West Oenesee St., Auburn, X. Y. 

K-7 

• rlsher 40-Watt Stereo Amplifier. De- 
signed for use in both stereo and mono- 
phonic installations, the new Model X-101 
Stereophonic Master Audio Control/Du- 
plex Amplifier combines a two-channel 




preamplifier-equalizer, complete audio con- 
trols, and a two-channel power amplifier 
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PENTRON STEREO 



KCIOH FIDELITY 
TAPE RECORDERS 




professioiaaJ. performance a,t popularprioes 



STEREO RECORDS 

Organ Symphony (Saint-Sacns) 

IWN 18722 

The Armenian Mass XWN 1S72G 

The Divine Liturgy of Saint John 

Chrvsostom XWN 18727 

Hebrew and Yiddish Songs XWN 1872S 

Cantonal Gems XWN 18729 

Gayue Rallct- Suite. Night on Bald 

Mountain, Polovitsian Dances, Flight Of 
The Bumble Bee XWN" 18731 

Air (Bach), Perehan^e to Dream, Largo. 
Solvcjg's Song, Ase's Death, Morning, 
The Swan, Hymn to The Sun, Waltz of 
the Flowers XWN 18735 

In Waltz Tempo j Waltz of the Flowers, 
V a 1 s i >, Jio sen k a v aliev W a 1 tzes , \V a 1 tz , 

Mcphiato Wal'jZj Waltz in A Major 

XWN 1.8730 

Peter and The Wolf, Carnival of the 
Animals, The Young Person's G-uidc to 
The Orchestra XWN 18737 

Sonatas #8 in 0 Minor. #1-1 in C Sharp 
Minor, #23 in F Minor (Beethoven) 
XWN 1S740 

Sonatas #2.1 in C Major, #;->>2 in C Minor 
(Beethoven) XWN 1874.1 

Le Marten Sans M ait re, Oiseanx JSxoliques 

XWN 1S746 
The Vienna Academy Chorus on Tour 

WP 0088 

Gospel Singing in Washington Temple 

WP GO SO 

Hehrew Melodies in Popular .Dance Time 

WP 6001 



PHASING 

(from page 3S) 

and forth rapidly as you walk, the sys- 
tem is out of phnse. 

Rumble Improvement 

Considerable improvement in quality 
of monophonie record reproduction can 
be noted by connecting a pickup as in 
Fig. 1. We have played many lateral 
records through a system connected for 
stereo, and if the two speakers are 
different there is some illusion of sep- 
aration. With the coils paralleled, how- 
ever, there is much less nimble noted 
in the starting and run-out grooves, and 
any vertical motion of the stylus due 
to the pinch effect is entirely cancelled 
out, We would recommend that the 
"hot^ leads be shorted together for 
monophonie use, either by some switch 
at the amplifier, or by a. separate switch 
at the turntable. For instance, the filter 
resistor on a Miracord can be shorted 
out with a wire jumper which will per- 
mit the filter switch to be used as a 
mono-stereo switch. Wc have done this 
to serve as a stopgap until we get 
around to designing a new pre amp espe- 
cially for stereo. In the meantime, we 
are enjoying excellent reproduction on 
both types of records. 

There is still much to learn in the 
making and playing 1 of stereo records, 
but we still remember that the LP — now 
so uniformly excellent — was not always 
as good as it is now. 



3STO-W YOU C^IST RECORD STEREO, TOO! 



Peniron'i totally new TM-4 Stereo Tape Deck is the 
ideal addition lo your custom hrqh fidelity system^ 
records and plays stereo . . , os well as 2-trock 

tape, records and plays monavral and has all the 
exclusive Pentron stereo features which assure you 
matchless performance of a professional quality never 
before passible nl popular prices, 

Pentron tape mechanisms are precis-ion engineered 
with full-range frequency response, A£itiur~X head 
azimuth adjustment, single Finger-Flite rotary control, 
easy dual-speed control lever, four outputs plus Iwo 
AC convenience outleli, self-energized braking, stereo 
or monaural erase, designed to operate at any mount- 
ing angle. 

The Pentron TM-4 is priced at 5109.95 nel and is 
available at professional high fidelity showrooms. For 
detailed information on Penlron high fidelity tape 
recorders, amplifiers, pre-amps, mike mixers, rape 
decks, and stereo conversion kits, write Dept. A-° or 
lee your yellow pages. 



SEE THE NEW PENTRON EMPEROR It... 




THE ONLY COMPLETE POPULAR-PRICED 
■STEREO RECORDING SYSTEM 



CORPORA 
CANADA: AtJas Radio Lid., Toronto 



"ION 777 South Tripp Avenue, Chicago 24, Illinois 
EXPORT,- RoYlheon Monjfoclufing Company WaKham, Moisaehutctr* 



AN IMPORTANT MESSAGE- 

To audio engineers, music enthusiasts, and students interested in the science of 
Acoustics and Musical Instruments. 

From the distinguished Acoustical Instrumental Studio in Gravesano, Switzerland comes 
the— 

GRAVESANER BLATTER /GRAVESANO REVIEW 
(English/German Edition) Edited by Hermann Scherchen 

. . . dedicated to the contribution toward the more perfect reproduction of music through the 
science of acoustics and musical instruments. The GRAVESANO REVIEW is edited by 
Professor Hermann Scherchen, noted European conductor and musicologist. It begins 
its third year with Volume IX, reporting the meetings of the Acoustical Experimental 
Studio in Gravesano, Switzerland. Issued quarterly, subscription is now available in the 
United States by special arrangement with Radio Magazines, Inc. ? publishers of Audio. 



You may begin your subscription with Volume IX of the GRAVESANO REVIEW 
which is combined with the GRAVESANO SCIENTIFIC RECORD, a rpm LP 
demonstration record. 



/ 

J O 



Partial list of contents in Volume IX; 
(all articles appear in boih English and German ) 

The Modulor, Concentration instead of Expansion, Acoustics and Large Orchestral 
Studios and Concert Halls, Psychoacoustical Phenomena accompanying natural and 
synthetic sounds. The Ear—a time measuring instrument, Experience with a new high 
quality loudspeaker for control booths. Tuning the Oboe. Accompanying Volume ' 
IX: THE GRAVESANO SCIENTIFIC RECORD contains a demonstration of / TION DEPT. GBi 
the Frequency Regulator of Anton Springer of Telefon-Und Apparatcbau AG., / P.O. BOX 425 



' R AD l( 

MAGAZINE! 
INC.,SUBSCRIF 



Frankfurt /Main. 

Tssued quarterly, THE GRAVESANO REVIEW is accompanied with 
GRAVESANO SCIENTIFIC DEMONSTRATION RECORD. 
Single copies not for sale, by subscription only, $6.00 per year, postpaid. 



Exclusive United States Subscription Agency: 

RADIO MAGAZINES, INC. 

MINEOLA, N. Y. 



/ MINEOLA, ISL \ 

t 

a / Please enter my subscrii 
/ tion to GRAVESAN* 
/ REVIEW and accompam 
' ing SCIENTIFIC DEM Ob 
STRATI ON RECORD, 
enclose the full remittance c 
$6.00. 



Name- 



/ Address- 



City- 



-Zone- 



-State- 



www.americanradiohistorv.com 




LOW FREQUENCY 
LOWDOWN 



The Racon model 1 5-HW, 1 5" low 
frequency speaker, is now available from 
Stock, Production facilities have been 
doubled and your sound distributor should 
have no difficulty in filling your order at 
once. 

The 1 5 HW is characterized by ex- 
tremely high efficiency. The magnetic 
"pot" assembly weighs 18 lbs., with an air 
gap capable of supporting an iron weight 
of 1000 lbs. 

It uses a patented cellufar ptastic sur- 
round, resulting in high compliance com- 
bined with pneumatic damping. The 2" 
ceramic voice coil is permitted large axial 
movement, without encountering mechani- 
cal restraints or magnetic non-linearity. 

To prevent "breakup" at high levels, the 
mechanical rigidity of the cone has been 
increased by cementing feather weight 
stiffening struts to its rear surface. 



RESPONSE 
POWER 
IMPEDANCE 
RES. FREQ. 
FLUX 

DISPERSION 
DIMENSIONS 
SHIP. WT. 
NET PRICE 



20-4000 cps 

25 w. 

8 ohms 
1A cr>&* 
14.500 
100° 

ISVfa x8V 2 

26 lbs. 
69.50 



"^Subject to production tolerances 



HIGH FIDELITY LOUDSPEAKERS^ 




RACO 
ELECTR 

COMPANY, 

IflM *r»d*ay, New fork 



RIC I 

INC. / 
ftwk1,N.»V 



AUDIO ETC 

(fro m pdfje Id) 



The 1 5-HW is your best bet in a low 
frequency reproducer if you're buildfng a 
two or three way speaker system. Ask your 
dealer for a side-by-?ide comparison with 
any similar appearing speaker, regardless of 
price. 

Write for free fiterature. 

SPECIFICATIONS 



Export: Joseph Plasencia 
401 Broadway, New Yoik, N. Y. 
Canada: Dominion Sound Equipments Ltd. 
4040 St. Catherine St.. West— Montreal 6» Que. 



morci.il four- track tapes, the "slave unite" 
tliat record quarter-inch tapes from half- 
inch masters, will of course operate within 
professional tolerances and should cause 
no trouble, at least in public — but what of 
home equipment"? 

My only question, at this point, is in 
respect to low -priced home equipment that 
may be pu t on t by various other com- 
panies who merely take over the basic 
Ampex-RCA specifications, with few strings 
attached. As in every expanding area of 
production, there may well be various 
shades of shoddy, quick-profit designing in 
to ft'- cost magazine tape equipment. Here, 
it seems to me. is a fine area for trouble 
with the tricky matter of mechanical tape 
alignment. What's more, many an honest 
and sincere design attempt may turn out 
to be bug-ridden, in spite of best efforts. 
Building to a price often involves miscal- 
culations of this very sort. It seems to HM 
likely that in the first rush of tape maga- 
zine equipment we'll run into some trouble 
here. A slightly wobbly tape drive (it 
wouldn't have to wobble very far) — and 
there'd he :i resulting irregular cross-talk 
as the four tracks strayed off the straight 
and narrow path. 

The straight- line tape drive problem, 
after all, isn't completely settled in ©oar 
volitional tape drive, even for two tracks 
or for a single track. 

Hut, to turn about again, the fact is that 
it is already practical to make a drive sys- 
tem ace j rate enough to prevent "wander- 
ing" and four- track cross- talk, yet inex- 
pensive enough for introduction into home 
equipment. Experience and mass produc- 
tion, as always, will do plenty to improve 
the situation Inter on. 

I see no reason, then, why we should 
run into any major or inherently perma- 
nent cross talk on This second score, due 
to mechanical drive trouble — though I 
strongly suspect that, there will be some 
transitory trouble here and there in the 
early months. There is, as Amp ex observes, 
L'veu less chance of trouble via signal inter- 
action between closely spaced heads. No 
chance, I'd say, ex ce p t through g ro 9 sly- 
poor design. 

Well . . . we'll soon know, in practical 
terms. Sometime between now and next 
spring, perhaps. 

2. PHASED-OUT 

As I started to observe above, we are 
now entering the birth -pang phase of prac- 
tical stereo disc — that is, those of us who 
:re already dabbling, wading, or plunging 
lido the new medium to see what's there. 
Most people haven't got around to worrying 
about it yet. It takes a year or so "and 
millions in persuasive advertising to "ori- 
entate" the general mass publie towards 
cornet king new that costs money, like disc 
stereo. 

Thus, as you read this, there will be a 
handful of hardy consumers who actually 
own the new " hi-fi" home-type stereo disc 
equipment and records to match. There*!! 
be more people who have bought into com- 
ponent hi-fi stereo, adding sections, dupli- 
cating existing channels, buying double 
p remaps and the like. Oddly, since compo- 
nent stereo disc gut an early start, there 
will be more component systems around, 
for a while, than ready made disc stereo 
hi-fi, 

And oddly, too, I suspect that the people 
who buy the complete and ready-made 
stereo phonographs this autumn will gen- 



erally have ;iu cusier time, get bettor stereo 
satisfaction (and better musical pleasure) 
than those who elect to plunge into parts. 
That may sound traitorous, coming from 
me, but there's sound reasoning behind it. 
The ready-made systems may boast such 
hi fi virtues as pairs of 3 -watt amplifiers 
("6- watt peak") and 3-inch "woofer" 
speakers. Yet the plain fact is that each 
of these handy home systems has been de- 
signed as a working unit and may be de- 
pended upon to work, at least for a while, 
without technical complications. The pick- 
ups match the amplifiers' needs, the speak- 
ers do likewise, the system is integrated, 
phased, de-hummed, as far as is commer- 
cially possible. 

The big headache in stereo component 
equipment right now is, shall I say. the 
extensive unintentional mismatching be- 
i w ee n various ex ce 1 1 e n t c o m p on ei 1 1 s — ex- 
cellent in themselves hut not yet standard- 
ized to t he po.i n t wh ere there is real, 
honest, true interehangeability. It's an old, 
old problem : we went through all this years 
ago with the standard mono phonic, one- 
channel hi-A. There, it is now solved, re- 
markably well, after these many years of 
;<d just menl ami consolidation, Components 
do hook up easily, rightly, effectively, with 
rem ar k a bl y 1 i ttl e d i s agr eemen t be t ween 
them. 

The trouble is that, superficially speak- 
ing, stereo components arc merely an ex- 
tension of standard component equipment 
and so, on the surface, can be too easily 
thought of as "the same." Alas, the differ- 
ences, in practical stereo, are appallingly 
great, Great, worse luck, in that they are 
mostly small, but irritatijigly important. 
All sorts of minor problems erupt — seem- 
ingly minor, A little bit of a mismatch 
here, another there; things that ought to 
be identical turn out not to be — speakers, 
amplifier characteristics, equalization; out- 
put is a little lower somewhere than it 
might be ideally, required gain higher than 
it rerilly ought to be by a bit, impedances 
not quite rightly matched , „ . all sorts of 
minor misfits. 

Stereo in plain fact has oronght tremen- 
dous behind-the-scenes engineering prob- 
lems, such as few outsiders are likely to 
realise, The results show up in these seem- 
ingly minor divergencies, compromises, 
changes, the notquiteumtehed character- 
istics, just a little different from things 
in the past, which actually are the final 
almost-heartbreaking result of engineering 
sweat over months and months of prob- 
lem-solving. 

When it comes to hooking up stereo com- 
ponents, then, you will be running into a 
nest of Nagging Incidentals, minor stum- 
bling blocks of incompatibility or confu- 
sion that can turn a hi-fi holiday into a 
cumulatively bewildering ^et of frustra- 
tions. 

Until we- — i.e. the hi-fi manufacturing in- 
dustry— eun phase ourselves out of this 
stage, an inevitable and quite understand- 
able One, you'll find that home stereo com- 
ponent listening isn't going to be all fun. 
If you don't care a tig for phasing and if 
constant (>0-cps hum-music pleases your ear, 
then you'll have no trouble. Hut frankly, 
my disc stereo listening hasn't yet been 
happy, though my predictions for the fu- 
ture remain rosy- — I like stereo. 

The two biggest sets of bewilderments 
and confusions for me, so far, have in- 
volved those ancient and familiar problems, 
hum aud phasing, both of which are a good 
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deal more than doubled in seriousness in 
the stereo components for disc. Transitory 
problems, of zourse. No excuse for cither 
one of them. Day after tomorrow, all will 
be well. But not right now. 

Situation Fluid 

Tve been working already for some time 
(as all this may suggest) with three or 
four specific makes of stereo eurtridgej with 
any number of stereo discs — official and 
for sale, instead of the endless test discs 
we've been playing with in paat months — 
and I've on hand a reputable, modestly 
priced stereo dual amplifier. (I choee the 
modest price range deliberately since I 
felt that stereo problems, if and when, 
would tend to concentrate in that area and 
engineering ingenuity in solving them 
within the cost budget would be at its most 
intense,) 

But in all honesty, I am not yet ready 
to report on these products by name, model 
by model. Black print is much too final, 
too positive, to be realistic at this point. 
Things are too fluid- — not the products but 
the situation. Stereo is not yet solidified, 
in the area of evaluation. Evaluation means 
judging a product in the light of its re- 
lations to other products, and to a hypo- 
thetical norm of "good*' performance that 
comes from long experience and constaut 
acquaintance. We can do that sort of judg- 
ing with almost any kind of inonophonic 
equipment for the home. There, critical 
standards (production standards as well) 
are fairly clear, accepted, understood. 

Even (I would like quickly to point out) 
stereo tape is now in the settled, judge- 
able, to-be-counted-ou-for-performance cate- 
gory. This is amazing, after so short a 
time. It crept up on me. But, paradoxi- 
cally, I have suddenly realized that stereo 
tape (n on- magazine, 1\ ips) has settled 
down — at least for me. Surely for many 
others, too. I know what it can do, is sup- 
posed to do, I can judge it and judge its 
associated equipment without heart-rending 
uncertainty. Best of all, I can listen to 
stereo tape for its end-product, music, 
without undue technological or mechanical 
iuterfereuce, I can enjoy it for what it 
was always intended to be, lit leisure and 
in relaxation* 

Not so with stereo disc— yet. There arc 
flashes of sheer joy to be had from it 
(otherwise I would long since have given 
up in disgust!) and much satisfying, pleas- 
big listening. But in between there is H. 
to pay. Granted, a lot of it is my fault, 
at least on the surface. I'm just dumb; 
I don't get things right, I get tangled up 
in confusions. I spent a good half hour, 
one recent hectic stereo day, trying to fig- 
ure out what strange stereo technique the 
Vanguard Recording Society had used to 
p ro d u ee o ne c f its no w Bee fch oven sy m ■ 
phonies on stereo disc. Believe me, I was 
so addled at that point that I didn't even 
notice I was playing the nou stereo version 
of the record. The album covers are almost 
identical ; I haul both versions on hand. 

My fault for being a dope- — -but that sort 
of thing wouldn't happen if T hadn't gone 
through fifty-nine other confusions and in- 
decisions that same day. Beethoven tends 
to get thoroughly lost in the shuffle, for 
the time being. Maybe the performance is 
good — or bad — but what worric3 me most 
U whether the cellos should be on -the right 
aide or the left, whether I'm hearing music 
from the middle, whether — above all — the 
sound is iu phase, or out of phase. Also, 
whether I'll ever be able to get rid of the 
constant, nagging hum problems -that have 
risen out of the particular combination of 
cireAuuRtanees I have at baud. Rather typi- 
cal circumstances, I fear. 
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Stereo Audio Compensator C-8S 

Mcintosh C-BS add* Stereo ard Improves monaural flrten- 
Ing! Here Is a control unit that sacrifices absolutely nothing 
when you adti Ste/eo. Balance of tonal quality from un- 
matched equipment such as amplifiers and speaker* can be 
achieved only with the C-8S because of the complete 
flexibility of equalization and tone compensation. Jht C-8S 
does MOT obsolete any pther equipment, it can tie used with 
any other priam oil fieri With the C-8S you add stem. C-8S, 
without oatmet — 599.00; C-8SB, blonde cabinet — 5109.00; 
C-8SW, Mahog, cabinet — $109,00. Unique control fea- 
tures; Sfrir&o Balance Con teat, Stereo Mode Selector, Ganged 
Stereo MASTER volume control* ptas — all the other vena- 
tile functions of the superb Mcintosh C-8 compensator. 



30 Watt Amplifier MC-30 

20 watts cower (60 watti peak) . Harmonic distortion : (20- 
20,000 cycles) 1/3% at 30 watts, 0.1% at 15 watti! I titer - 
modirat/on distortion: Guaranteed below 1/2% at fuJi 60 witti 
peak output, ttim IcybI Inaudible 90 db below rated output. 
Two Inputs: 0-5 volts 500 K with gain contrei and 2.5 nolti. 
Damplnf faelor: 12 or better tor 4, 8 and 16 ohm output The 
outstanding performance of the MC-30 assura new listening 
enjoyment wfthoat fatigue. $143.50. 



Ma/I £V Phone 
Orders Filled 

25% Deposit, 
Balance C.O.D. 



RADIO* INC. 
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THE QUESTION: Do you know where you can find information about 
the current articles in magazines about microwaves, loudspeakers, television 
repairing, electronic musical instruments, traveling- wave tubes, transistor 
amplifiers, oscilloscopes, or any other electronic subject? 



THE ANSWER: 



IecTroDeX 



FOIMERLV 



PADIOflLE 



Not a new publication, but one which for over ten years has served engineers, 
libraries, experimenters, researchers, hobbyists, radio amateurs, radio and TV 
repairmen, and anyone else connected with radio or electronics. Covers radio, 
television, electronics, and related subjects, and published bi-monthly as a 
cumulative index throughout the year, with the last issue of the year an 
Annual which may be kept as a permanent record of all electronic periodical 
literature. 

L EC TROD EX- — the electronic magazine index — has been expanded to in- 
clude over twenty publications in the radio and electronics fields. Sold by 
subscription only, $3.00 for one year, $5.50 for two years. Back Annual 
issues are available for the years 1947, 1948, 1949, 1551, 1952, 1953. 
T954, 1955 and 1956 at 504 per Annual. Order your subscription and 
Annuals TODAY ! ! ! 



RADIO MAGAZINES, INC 
P. O. Box 629, Minaola, N. 
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This a our 

CROUP SUBSCRIPTION PLAN 

Now you, your friends and co-workers 
can save $1.00 or each subscription 
to AUDIO. If you send 6 or more sub- 
scriptions for the U,S., Possessions and 
Canada, they will cost each subscribe' 
$3.00 each, Va less than the regular 
one year subscription price, Present 
subscriptions may be renewed or ex- 
tended as part of a group. Remittance 
to accompany orders. 

AUDIO is still the only publication 
devoted entirely to 

• Audio 

• Broadcasting equipment 

• Acoustics 

• Home music systems 

• Recording 

• PA systems 

• Record Revues 

(Please print) 
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Addreis 



□ Now □ Renewal 
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U. S„ Possessions, and Canada only 
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P. 0. Box 629. MineoJa. N. Y. 
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Phasing 

Two things are dreadful about phasing. 
One, it is so very hard to determine con- 
sistentlVj so ephemeral, in the midst of 
constantly changing musical sound — and 
jet it is so very important. You can't tell 
the difference when you want to; yet if 
you are wrong, you'll have hours of ill-de- 
fined discomfort and falseness of effect in 
your stereo listening, until you fix it. 

Secondly, wrong phasing is so very sim- 
ple and yet so devilishly hard to locate — 
it can happen in so many places, both 
legitimately and not-so-legttnnatel.w There 
arc do 7 ens and dozens of possibilities, even 
such unthinkable (but likely) matters as 
reversed phasing in a master recording 
(;tpe, or in the recording amplifiers, or in 
j any one of the many tape-playing steps 
1 before there is a thought of a disc master; 
ov in the disc cutter itself. 

Or various types of supposedly 

simon-pure commercially -released home 
stereo equipment. Witness my fine RCA 
Victor Stereotapc player, described here a 
year or so ago, which arrived from the 
facto ry with its speakers out of phase, 
(Or was it somewhere else, inside?) 

The worst — the very worst — thing about 
phasing in stereo is that it depends GO 
percent on the ear. Very seldom can you 
check it via a strictly electrical or me- 
dia ideal test* minus listening. An out -of - 
phase sound is just the sort of audible 
subtlety that is most easily ignored by 99 
percent of the technicians who deal with 
stereo equipment. They can't hear the dif- 
ference, can't take the time., or haven't the 
curiosity, to study it and learn what the 
difference is- and therefore they simply do 
not fake phasing seriously. Hence — phasing 
trouble, here, there and everywhere. 

They should take it seriously, those who 
have any hand in the matter. It makes all 
the difference. The difference, that is, be- 
tween satisfactory stereo listening and 
false. It is the sort of difference that a 
rank outsider, a musical amateur, will dis- 
concertingly Stpot for you On the ins t rm t. 
where a hardened critic liltc myself may 
have been overlooking it for days. 

I had this happen to me on three occa- 
sions last summer. Two of the people had 
never heard of stereo — but they were right. 
The third was editor of one of our eo- 
puhlicatious in hi-fi and he thereby earned 
his modal as a good Hi-Fi Ear. ;is f.ir us 
I was concerned. (These people spotted the 
out-of -phase "RCA Victor machine, each in 
his or her own terms. The am ft fours de- 
scribed the out-of -phase effect itself, accu- 
rately, though not knowing what it was. 
The editor just said "it's out of phuse." 

It's subtle but devastating, this phasing, 
Von cau't hear it at all when you're lined 
or out of sorts or discouraged or confused, 
or fed up with the kids or acid indigestion 
or traffic jams. Your mental car just shuts 
up and doesn't hear — or everything seems 
out of phase, right or wrong. The best 
hours for phase testing are between S ami 
J 1 in the morning. You are fresh in mind 
and body, your ears still h:tve th:tt sound 
Of bacon frying in them, the daily routine 
is not yet wearing you down. Later on — 
you can't be sure. Sometimes you can tell, 
sometimes you can't. What seemed right 
at. 1.1 a.m. is horribly wrong at 3 p.m. Yon 
are uncertain. And yet the phasing mftnl 
be right, yon )n>i-it fit it. Or you'll go enr/y 
trying to fig hit out why yonv stereo sounds 
wrong, wrong, wrong. Yep, it's really a 
problem. 

And the goad that sticks into yonv back 
is that you have always that a(i per cent 
chance of being right, willy-7iilly. Ts it 
right because it is right — throughout your 
stereo system? Or because the' sum-total 
I of eight or nine phasing mistakes happens 



to come out correctly phased? Not a pleas- 
ing thought, and you can't ignore it as 
academic; chances are that when you 
switch to some other medium, some other 
record, some other cartridge, you'll be in 
the phasing soup for fair. 

It's here that I'm presently going nuts. 
I want to be right AI/L the time, and not 
by any fifty -fifty accident. The way things 
are sh a p i n g up n o w, I' d say I'm right 
maybe 52 per cent, allowing a whopping 
two per cent for deliberate, calculated, 
checked correctness. The rest is happen- 
stance. Each time I think I've got phasing 
licked, a new contradiction pops up and I 
start all over again. 

The most exasperating part of the whole 
problem is the way it keeps popping out 
improbable contradictions at you, spring- 
ing unforeseen traps, confusions, redun- 
dancies, until you don't know whether 
you're coining or going. Maybe I should 
say, whether you're in phase or out. (Am 1 
out Of phase, or is IT?) 

Tor instance, here's one of my unresolved 
little phasing mysteries, as of this moment. 
T found out that a certain highly repu- 
table magnetic, stereo cartridge was in phase 
for stereo sound, duahtraek, but that when 
I switched to one track alone (in both 
speakers) the sound was out of phase. 
Same with my radio input or any standard 
mono cartridge — when they were in phase* 
from the two speakers, the stereo cartridge's 
stereo sound "was out. I have a phase switch 
in my speaker line, of course, to check AB 
on these matters. (So should you.) 

No doubt about it — I've cheeked this 
again and again. To shift from playing 
Stereo to playing the radio through both 
speakers (or to a standard monophonic 
cartridge) J have to change the speaker 
phasing. Why? I really don't know, I'm 
no chess player nor a mathematical game 
fan. Maybe you are — in which case, you 
can try it out for yourself, on your own 
equipment, I'll bet you I'm right. 

(See page 38 for some fo.^ible explana- 
tion. Er>.) 

A simple reversal of phase can happen 
in so many, many places! I had already 
cheeked two pairs of speakers. One pair 
(still nameless, for this month) was defi- 
nitely opposite. The other pair were id en- 
tfeal. Or maybe the first pair was identical 
and the second pair opposite — fnr my 
e q n i pment ? It's all rc la f i vc i . A ny h o w , in 
dubitably the two pairs were different. One 
I hooked up with the connections the same 
OU both units, the other with the connec- 
tions opposite. . . . Then there's the ampli- 
fier — or amplifiers. Two circuits, switched 
together in all sorts of combinations. TTow 
do I know what goes on inside that mass 
of interconnected complexity? Output trans- 
formers? They could be oppositely phased 
— why not Or could they? 

And, of course, there arc my own home 
connections. Yep, it turned out that, my 
two stereo arms were hooked up with the 
channels reversed. What c-tme Out "riclit- 
spcakcV on One arm was "left-speaker" on 
the other, until we corrected this. Tbit 
phasing? 

We've gone over every foot of yards of 
hookup wives, we've color-coded connections, 
tested circuits electrically, and I'm sure — 
I think — that what goes in one way comes 
out the same way. But there's always a 
tiny, gnawing doubt in my mind . . . one 
$11 p. one connect ton overlooked, and the 
whole system is ISO deg. out, 

I don't know the answers to most, of 
these nagging doubts on phasing, at this 
stage. I haven't had the patience to try all 
my equipment j systematically, and keep log 
books on what happens. I haven't tried, 
for instance, to find out whether a ceramic 
Stereo pickup also produces the curious 
phase-reversal noted above with the two 
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magnetics* I haven't tried my two ceramic 
to sco whether they act alike. Dollars to 
doughnuts they ^on't^ and the fault might 
he mine, in the connecting or the milker's, 
in the making, 

I just don't have enough ear left. 

Correction : I had just barely enough ear 
left to listen rnonophonicallyj in a simple, 
happy state of bliss minus any phasing 
complications at all, to the vast number of 
non-stereo discs you'll find reviewed in this 
month's Record Revue. So far, I haven't 
I i stnriod to disc stereo ; I've listened mainly 
te phasing. And I'm tired of it, I can 
tell you. Also to hum. 

3. Ho-Hum. 

I will effuse briefly on hum; it is a sub- 
ject that oughtn't to be mentioned in polite 
hi-fi circles, it is my moat cordial hate, 
nbove all other sounds. 

Stereo luiin is just around the corner in 
u great deal of present component con- 
catenations. At the present moment, I hear 
hum on all stereo disc reproduction, with 
all my cartridges (in different ways, de- 
grees) and in all possible set-ups, using the 
presently un -named stereo amplifier. Some 
aspects of my hum arc still inexplicable 
to me — various mysterious ground-loops 
and the like that defy detection. Other hum 
situations [ have cleared up in part, re- 
duced the hum to a satisfying degree, with- 
out quite eli mi rating it, 

Rut what frets mo down is that with any 
one of a half dovjen fine monophonic mag- 
netic cartridges T ean play ordinary records 
with »o hum at all, on the very same am- 
plifier. That galls me. I like stereo, but I 
like standard sound better— if it has no 
hum. I'm still tearing my hair, I still have 
hum and I cannot take the blame for all 
of it. 

Plural Trouble 

Since this mouth's writing is deliberately 
in general terms, I'll mention no cartridges 
nor other equipment. But the combined 
source of my hum is not hard to apportion 
cut. The trouble is never serious in any one 
place or component, It is the combination 
ol minor ills that makes the major one, 
the sum total of hums. 

f. Sforeo magnetics, so far, nre often 
very lowderel as compared to well known 
liigh quality standard magnetics, mono- 
phonic. 

2>, Some that produce a healthy output, 
do it v T ia transformers — and thereby risk 
jumping from the frying pan to the nre. 
Transformers love to pick up hum, espe- 
cially two of them. 

3. Some ceramic stereo cartridges, with 
high-level non-pTeaiupljhed output, never- 
theless produce (a) relatively low level for 
this stage, requiring plenty of work on the 
amplifier's part — hence more amplifier hum ; 
arid (b) the ceramics now available tend 
to rate n very high impedance input, which 
makes for more and easier hum pickup. 

Thus for a variety of reasons, my first 
batch of stereo cartridges all involve an 
objectionable hum level, us compared to 
monophonic standard cartridge equivalents. 

4. Stereo disc* Lend to he cut lower in 
level than standard discs— considerably 
lower in many cases. Hence — more gain 
needed in the systems and more hum pro- 
duced in tlie final sound, from wherever it 
may come. Bad! 

5. Admittedly a somewhat xpociiit set 
up, my pickup connections allow for switch- 
ing from standard to stereo operation, 
using either t\'p3 of cartridge. In the same 
manner, with standard equipment and 
standard records I experienced no hum 
trouble — but along comes stereo and I find 
myself involved in a lot of private hum, 



induced along the way in my own hookup. 
The switch has had to be heavily shielded, 
the "shielded'' leads I have twisted into 
odd positions to keep them as far as pos- 
sible from contamination, and so on. My 
biggest unsolved problem, with the trans- 
former-coupled stereo cartridge, if an un- 
explained ground loop (?) that frets this 
way: When only one channel is connected 
— either one — there is only negligible hum. 
But when the second channel is hooked 
up — either one — there is loud hum and a 
a very unpleasant pickup of motor noise 
from the turntable. So, at the moment, 
I'm "testing" that particular stereo car- 
tridge on one channel only. 

* » * 

If I seem to grouse, and if my problems 
seem particularly fuzzy and ill-assorted, I 
bring them upon this generalized way sim- 
ply because, the world being imperfect, I 
suspect that many a home buyer of very 
high quality stereo disc equipment lis going 
to run into the same tangled confusions as 
to phasing and. very likely, as to hum, and 
I further suspect, people being what they 
are, that many a hi-fi dealer and, perhaps, 
even many a professional engineer, is going 
tc find himself disagreeably ensnared too 
in a tew of these minor but irritating 
plural- problems. 

As I've often said, if every audio prob- 
lem had one inescapable, exclusive) single 
cause, if every single fan It could be cured 
with a single solution — then hi-fi life would 
be a dream come true. Also the rest of life. 
P.ut as tilings usually are. trouble is vir- 
tually always plural trouble, a combination 
of factors, a plurality of causes. And most 
of us. being typical, find that to pinpoint 
plural trouble is the nastiest small job in 
the world. 

It never was more typically nasty than 
in stereo hum and stereo phasing. PI ura led 
plurah 

(P.S. I trust that by next month I'll be 
hade in my usual optimistic frame of mind, 
with most of my plural problems reduced 
to singular. In any case, 1*11 be more spe- 
cific then as to equipment and* in the Rec- 
ord "Revue, ns to records.) 

Fill throw Out one specific product, for 
your inspection > in ease you have hum trou- 
bles and hrtven't too into it. It's sticky 
aluminum tape in rolls and it makes a mar- 
vellous shielding material to cover those in- 
accessible unshielded .sections of hi-impe- 
dance lead, out of pickups into preamps, 
th:tt add to the total hum in critical situa- 
tions. 

My own hi -impedance hookup, as men- 
tioned above, had an unshielded switch 
(s^ereo-monnplionie') in the pickup line, 
plus several sections of unshielded connec- 
tion. The hum pickup was inaudible in all 
applications other than stereo disc— but 
when I threw in my stereo cartridges, 
something had to he done. 

There are probably many brands; the 
stuff T got, via my engineer assistant, is 
called Pressure Sensitive Electronic Ad- 
hesive Aluminum, put out bv "Modern Ad- 
hesive s and ISlectronies (what n. sticky 
corporate name!") of Garden City, N.Y. 
Came in a 900 foot roll, three-eighths in 
width, .0008 gauge and sort of crimped. As 
far as I can toll, you can make contact 
through the adhesive hacking but to be 
sure you can always crimp over a bit of 
the edge on each layer, Tt greatly reduced 
the hum pickup at and around mr hi -im- 
pedance toggle switch, and took only a few 
moments to' apply. Look out for accidental 
shorts with the signal "hot" lead, though. 



3. MACNETIC CARTRIDGES 

It's getting so that I can't find anything 
to sav at all about the best of the newer 
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Voice Coil Impedance 16 ohms 
ftesonont Frequency 59~70 cps 
Frequency Range 40-20,000 cps 



Maximum Power 
Sensifiv fty 
Weight 



8 W 
1 03 db/w 
1.7 kg 
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FUKUIN ELECTRIC 

5, Otowacho 4 -r home, BirnVyo-ku, 
Tokyo, Japan 
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HIGH FIDELITY AND THE MUSIC LOVER 

by 1-dwjfd TainaH Cinby 

An tip-io-the- minute guide that shows you how lo j^r the 
btsi out of your hi-fi records and tape recorder. Mr. Canby 
discusses in detail the speaker the implifitr, the radio cuner, 
the record player ind the tape recorder. He shows you how 
to save time and money, and get the hi-fi equipment thai suits 
your particular needs. Illustrated with Jine drawing;,. $4,2? 



A -&mvemem service to AUDIO 
readers. Order your hooks 

leisurely by mail—save time and 
travel, we pay the postage. 



AUDIO ANTHOLOGY 

$2.95 Postpaid 

lis is the biggest Audio Anthology ever! 
uudins a wealth of essential high fidelity 
iOw-how in 144 pages of Complete arti- 
is by world-famous authors. 

1MPLETE DETAILS WITH SPECIAL 
fFER ffl AD ON PAGE 46. 
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*cMOUD HIGH FJDEUTV OMNJ&OOK 

Prepared and edited by C. G. McProud, 
publisher of Audio and noted authority 
and pioneer in the field of high fidelity. 
Contains a wealth of ideas, how to's, 
vhat lo's and when to's T written so 
Mainly that both engineer and Layman 
ran appreciate its valuable context. 
Zovers planning, problems with decora- 
ion, cabinets and building hi-fi furni- 
ure. A perfect guide. 52.50 Postpaid. 







No, 1 1 0 

HANDBOOK OF SOUND REPRODUCTION 

by Edgar Villchur 

Right up to date, a complete course on sound reproduction. 
Covers everything from the basic elements to individual 
chapters of each of the important components of a high fidelity 
system. $6.50 Postpaid. 





No. 112 

TAPE RECORDERS AND TAPE RECORDING 

by Harold D. WciLer 

A complete book on home recording by the author of 
High Fidelity Simplified. Easy to read and learn the 
techniques required for professional results with home 
recorders, Covers room acoustics, microphone tech- 
nique^ sound effects, editing and splicing, etc. Invalu- 
able to recording enthusiasts. 
Pape) Cover $2.95 Postpaid. 



No. 114 

Revised Edition 

THE NEW HIGH FIDELITY HANDBOOK 

by Irving Greene and James R. RadclifTe 
With Introduction by Deems Taylor who says 
"...Messrs. Greene and Radclifle, two gentlemen whose 
knowledge of hi-fi is only slightly less than awesome 
. . . Read it through, ami you will arise full of knowl- 
edge'' A complete and practical guide on high fidelity; 
covers planning, buying, assembly, installation, and 
building hi-fi furniture. $4,9$ Postpaid. 
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All U.S.A. and CANADIAN orders shipped postpaid. Add 50<i for Foreign orders 
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NEW! How-to Book on Hi-Fi Repair 
CARE AND REPAIR OF HI-FI — Volume I 

by Leonird Fcldman 

Latest information on Hi-fi components for efficient repiir and main- 
tenance. Complete, down-to-earth information th»t h not punc- 
tuated with complicated mathematics. Helpful to the hi-fi enthuiiait, 
technician or engineer, this iiru volume includes many important 
features: Example jchematics with tube layouts, descriptive iiluit/i- 
lions and luuok up diagrams, buyers' guide, IH pugti profuiely 
illustrated. *2.J0 Postpaid. 
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magnetic cartridges; they all sound alike, 
and they should, considering the extremely 
\<;w distortion factors present. Normally, I 
don't go around AB-ing cartridges one after 
the other. I prefer to put them to work on 
music, over a good span of time. This tells 
ino more of what T need to know than any 
AB test. 

Shure and Norelco 

Two new units that recently reached me 
arc in this category and use the same basic 
principle, a novel one, the moving magnet. 
Which of them came first I do not know; 
one, Noi'clco. comes from Philips iii Hol- 
land, the other, Shure Dynetic. comes from 
the U.S., and both produce top-quality 
sound from a removable stylus that is also 
a magnet, oddly magnetized in a sidewise 
manner so that one side of the peneil-like 
shaft is North, :he other South. 

Whether the moving-magnet magnetic is 
now the ultimate ultra I don't kno^v. It 
certainly works beautifully and sounds the 
same. Output in both of these cartridges is 
enough to avoid any thought of a trans- 
former. The compliance irt the Norelco is 
somewhat higher than in the Shure — but 
this all-purpose model of the Shure Dynetic 
is made somewhat more ruggedly than the 
original studio Dynetic (the one on its own 
spear-shaped arm ) , for use in changers and 
in standard arms to choice, and thus it has 
a slightly heavier, slightly leas compliant 
stylus assembly. Even sOj it is plenty com- 
pliant enough to give ultra-smooth response 
on the loudest- recorded passages, Both car- 
tridges will zoom easily over stereo vertical 
bumps. Both are well worth investigating 
j.f you want the latest in top quality sound 
in a separate cartridge, to fit in any good 
arm. 

I must say in all honesty, now that I 
have my cartridges rigged up for frequent 
and quick interchangeability, that most of 
the time I can't possibly tell these super- 
dnper newer units apart. Is it the Ji\irr child 
t?!*!), the 13 SL (the older model, with trans- 
former — still a terrific cartridge), the Nor- 
elco, the i^liure-by -it self, or the S hure- built- 
in to- H s -own -arm? or the Gradof 

What I hear, as you can guess, is music. 
Unless something about the cartridge's per- 
formance distracts me, I tend to forget it, 
in favor of the music itself, or the sound 
itself, whatever it may be. 

I Hud it very difficult to concentrate on 
the performance of an extremely fine car- 
tridge — and this is precisely as it should be. 
Tf il: shows no unpleasant peaks, tracks 
nicely and cleanly in the loud parts, gives 
enough wallop, if the stylus stays clear of 
the side-gnrirds or pole pieces (one of my 
GC 7S styli keeps buzzing against the pole- 
piece on one side — stylus is bent a bit), if 
dust refrains from collecting and jamming 
the point en route (which happens plenty 
often with some cartridges) — 'then I just 
listen. That's what a cartridge is for. 

It's only afterwards — after many play- 
iugs — that I suddenly wake up one day and 
say, hey. that cartridge is good. Cumulative 
high performance. It's likely to be that way 
with these moving-magnet jobs, the Norelco 
and the Shure Professional (the separate 
cartridge). At this early point they're both 
roo good to tell apart, my style. Give 'em 
time. 

Grade 

I've had a Grado cartridge in use, too, 
for a longer time, and am pleased with it, 
decidedly. It's made like a watch, by watch- 
makers, eteetc. but what really sella it to 
me is simply the fact that it works, sounds 
extremely good, is rugged so far, in spite 
of a .seemingly risky suspension of the 
stylus, out in front of the cartridge. I was 
sure it would break or get caught in some- 



thing, but it hasn't yet, after many months 
of solid use as my main radio broadcast 
pickup. I've really banged it around, too r 
tinder duress. 

The compliance on the Grado is fantastic, 
and the play of the projecting stylus 'bar", 
both vertically and horizontally, lias to be 
fe.t to be believed. It is of the type that 
sticks far forward ;it- a diagonal and in this 
respect is extremely useful for all who need 
to pinpoint record groove positions by eye, 
as in radio stations and in all situations 
where records are played by hand, by the 
LP band. This is a blessing to inc. 

So far — there are no quirks and tricks 
along with this extreme compliance. The 
stylus is still centered; it doesn't stick over 
to one side of its long almost -free move- 
ment, it doesn't hit anything and buz'/, as 
many styli do on provocation. It doesn't 
distort when you weight it downliill side- 
wise, as is so easy to do with a slightly 
off-level playing surface. It doesn't make 
funny noises on extremes of vertical warp- 
ing (the compliance allows it to track 
warped records unusually easily). Alto- 
gether a reliable and top- sounding unit, so 
far, with no reservations that I can think 
of. More can't be said: if yon want engi- 
neering details go check the specs yourself. 

Vol par 

Pinally, still another cartridge that is 
unusual, though a bit on the delicate side 
for a rough user like me. The Volpar, made 
in Florida, is a unique cartridgc-and-arm 
combo, a long, thin aluminum tr.be sup- 
ported on a simple and ingenious nylon 
bearing, the end of the tube flared out to 
house the tiny magnetic cartridge, all of a 
piece. No springs — the tube is counter- 
weighted and point pressure is adjustable 
by a simple sere\v-on weighted tube at the 
rear, slightly larger in size than the arm- 
propeiv Balsn wood and such aside, this is 
about: the lightest arm I've seen. Yon pick 
it up and put it down yourself, without 
handles, pushbuttons, or finger-lifts. I^co- 
nomical and ultra-simple. 

I can't tell you at this point what con- 
st vnction the cartridge uses, but in working 
with it for my weekly broadcast (tempo- 
rarily in place of the Grado) I found 
quickly that it is sensitive to sidewise pull 
and, oddly, to sudden pressure from above, 
as in dropping it or accidentally pushing 
it down with a finger. Side-pull makes it 
distort ; the stylus is centered in a. very nar- 
row space — but stays centered very nicely 
when yon aren't mauling it. (To maul, in 
this case, means barely to touch the feather- 
weight arm.) 

The effect of dropping this cartridge, or 
pushing down gently on it, is strange — a 
kind of amplitude flutter. It sounds like a 
vibrato, but obviously can't be frequency- 
modulated. The pulsing, Only for an instant, 
wounds like the quid; flutter when a tape 
recorder starts up. It must, however, be an 
oscillation that affects the output level, not 
the frequency, and has to do, I'd guess, 
with the (vertical) stylus suspension. Un- 
important, but I've never heard this parti- 
cular effect before. Interesting. 

The Volpar was sent me for trial some 
time ago, and T suspect that it was a hand- 
made prototype. It just looks that way. If 
the pickup has got into production, it 
should be of considerable interest to a lot 
of readers. It comes, if I remember rightly, 
from Panama City. Fla, Don't have the 
address with me at the moment. I haven't 
bothered to say that the sound of this unit 
appears to be excellent. Negatively speak- 
ing, I haven't noticed anything wrong with 
it- Good sign, especially with all of the 
above competition. (P.S. I've found the ad- 
dress—it is 4404 W. 22nd Panama City, 
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GIBSON GIRL® . i 

TAPE SPLICERS 

Six Model* from 1/7S to 55.00 

• ROBINS GIBSON GIRL tape splicers ■ 
assure you of PROFESSIONAL SPLICES 
IN SECONDS! They are the accepted 
standard of the professional and indus- 
trial users of recording tape because 
of their ease and reliability of 
operation and high standards of wotk- 
manship. The only splicers which cut 
and trim the splicing UP* ond tape 
edges With an indented trim cut, 
making THE SPLICE WITH THE 
GIBSON GIRL SHAPE. 
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AT DEALERS EVERYWHERE 
Write for FREE Catalog of ROBINS' 
Phono and Tape Accessories! 



ROBINS 

INDUSTRIES CORP. 
FLUSHING 54 • NEW YORK 



Circle 86 A 



A SUPERIOR TAPE FOR 
BEGINNERS, EXPERTS, PROFESSIONALS 




WIDE LATITUDE RECORDING TAPES 
IN THE PERMANENT PLASTIC CASE 

Completely distortion free, regardless 

of input level; lowest noise recordings; 
matchless reproduction on any make 
recorder; lifetime lubrication eliminates 
squeal, adhesion, head deposits; longer 
lasting; highly resistant to abrasion, 
print through and cupping. 

FREE TAPE-TIME RULER 

{tells at a glance, 
time and tape left 
on reel) -write to: 

& A1, ° 

j&ejVLQatyna^ruj^ cor? oration 

j^f/^f. ' IOOI, NEW JERSEY 

Circle B6FJ 




CONTROL UNIT 

(from p(i(/e 21) 
sively. A great improvement in relia- 
bility WM roaliml by a 50 per cent 
saving in pa its when compared to the 
control unit formerly used. 

Pakts LlS'J? 

(All resist oi-s V£ watt 5%, mi less otherwise 
indicated) 

C u C, 20-20/450, electrolytic 

(}. .01. niioa 

C, .0025 ttft mica 

O if C s 100 u t : , 6\\, electrolytic 

C 6 0.5 uf, 600 v.. paper 

C 7 0.2 pi, 600 v., paper 

C 5 600 uu.i\ mica 

C,, f C }s .0;" Lit:. 600 v., paper 

Q m i ui\ 250 v.j electrolytic- 
C n .006 uf, .mica 

On, C IC 60 Liiii", mica 
C J7 . .01 ut'. 600 v., mica (Sangamo 

type H) 

Fj Fuse extractor post (Littelfuae 

324003) 

r % amp, fuse (Litre! fuse 3 AG) 

./„ ., J : Amphenol 80-PC2F connector 
,L[ J. Amphenol SO P-M02M connector 
fi Phone jack (Mal)ory SC-1A.) 

PL, Pilot light socket (Dialco 

9540S) 

R h 4700 Ohms, 2-watt, 10% 

72, .12,000 ohms, 2-watt, 10% 

0.27 meghoms 
R- 30.000 ohms 

3^ 2 megohm^ 10% 

|| 1000 "ohms, 10% 

K g 0. 1 megohms, 10% 

tl 0.30 megohms, 10% 

R 16 0.24 mo^obins 

It j, fi megohms 

0,15 megohms 
A>,> 1200 ohms, 10%. 

A',. 47,000 ohms, 10% 

li,- 75,000 ohms 

R, c 24,000 ohms 

R n > Rt7 O.Ol mcghoms 
Jjjil mcghonis 
Jb^ 0.16 megohms 

E. j, $jj 01 00 ohms 

7i",j b'OO ohms (use two 3 00 -ohm 

resistors in parallel) 

R nt 12.000 ohms 

5100 ohms 
A j, 1.0 megohm. 10% 

7(-.„ A 1 ., 47,000 ulims, 1-wutfc, 10% 

# JP> JS„ 820 ohms. 10% 

A'./, 02,000 obin.-j 

7' 7iV (i. 'Ml megohms 

A'. 7 u.o megohm potentiometer 

S, 2- gang, 2- polo roturv switch 

(Centralab PA-2005) 

S t l"£ ;i,l £i 2 -pole rotary switch 

(sec text) 

S2I, UTC transformer shield. A-33 

7.\ Power transformer: 500 v. CT 

at 20 ma ; 6,8 v. at 2 

(Triad R-3A) 
1\ Input tnmsf'm-mer — Chicago 

F, . F 3 EFSG tubes 

T T 12 ATI 7 A ov ECCS2 tube 

F 4 6X4. tube. 

Miscellaneous 

3 Vector Socket turret 8-N-9T 

I Vector turret 8 12 

6 Vector socket saddle nuts 4-4017 

0 Vector socket screws, S4 

1 BPDT toggle switch 
1 NE-51 neon bulb 

J. 7- pin miniature socket 

3 nova! tube shields. 1 j;; in. 

1 miniature tube shield, 2\{ in. 

1 chassis, steel, 5 x 13VL> x 2 1 ," in. 

1 bottom plate, steel, 5xl3V4 in. R 



CLASSIFIED 



Rales: 10* par word flir [nierlFon for cioniommtreLiI 
ad«rtlwmenti; 25* (ifir word far eonimBrelil id«r- 
tlienisnli. Ratu &re rut, and no discount! will be 
a Wo wed. Copy tnuit te accompanied by remlttante In 
full, and mi\ niach lh» Ne* Yofk office by the 
first of the mcnth orEcaiJlno Trio dita of leiuo. 



THE AUDIO EXCHANGE has the livr^osl 
sclo^t Son of mnv und fully ^uarAniciHl nso<l 
t»<li]il>itu i iit. Csttnloi: of u*od eqoi]>iii(mt on 
ie(|o<;st Audio Exchange. Dept. AE, ISD-IH 
I-Jillsiflc Ave.. .IriiLUiitii 32, N.Y.. AXt*>J 7 7577 : 
oliT M'ainai-oncck Ave. White Plains, X.V., 
Wll S-o»f?0 ; SSfi li'laLhuSh AVfi-< Hroftklyii, 
X.V., Hl.rU n> iusti:v ^-5300. 

_ iTk;h rimfLri Y spkakkus K^PAnaob" 

Ani[iriw j Speaker S^i'Vici', 
70 V(>scy St., New York 7, X.V. »A 7-25^0 

f777> k rx(~; " W) iT " ci- K a x u k s p o n s E to" 

20 CYCLIOSV hiHlcM to the vjHlkaJLy new 
Kacou ■Ili-C" 15' J fonni-su^pi'i^U^n s|.iciilii>v. 



R;u:im lOl^cj vie C.\jinp:i ny, 
\v:iy. New York 1. X.V. 
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EXJOY I'IjIOA SAXT SLRPUJSESV Thun 
wiili- us hof'tiiT you puvchatsc nay h\-f\. You'll 
he jirlad you di<L. 1'iiiinna] snvin^s. Key Klcc- 
ironii's, I2n TJIiei Ly St., New Vurk '1. X.Y. 
EVcr^reen -1-01)71. ' 

WlilTE for coiiuik-jiliiil im>aey HRviu^ ]jrice.s 
ou your Hi -Fidelity snn^liliers. tuners, *|>e;ik- 
^rs, lu}»: rucordevs. Individual <jui»tationM 
».'iily; c:H:iio^-". ClAH^iiii.d I-N-T. ,1 i Kxckyngt:, 
A K, 2S7^ EuHt Go St., Uruoklyn :M k X.Y. 

T)i\in: for ii^w-ust;d AMl'KX's. tlruvc Ku- 
! or prises, Uoslyn, Pm. TUrner 7--1277. 

lllh'l HAVEN — New .TerseyV leadiu^ 
souu'l cruter. Write tor information <m unique 
mail order plan that uiTcrs profeuHinnal mi- 
vic> and low piMte^ "Awarded Ins.lEt.nK- of 
Hj^h Fidelity Manufacturer^ I*lueqne as 
IU^'j^teii>d Component Uealor," m 2fi Ens I on 
A v v X e \v H r on s w ic k , N e w .1 e r^ey . 

FOR SALE: Model TWO Coneei tone JO/20 
tftpHB recorder deck, and TWA p ream p. Also 
HarUev-Luth Type 'A" .speaker. Ken- 

neth K Gould, 500 Vine St., Liverpoo l. NA'. 

SC<>TT 210 C Dyii-iui\il amidilinr : wicli 
rasr. Jst clasis eondi'lion. Last one; only §0o. 
li. K. l>aleh, Oil Livin-stoo Kd>, LindeiK X..T. 

FOK SALE : Presto K disc recorder and 
P. A. unit. 33 & 78 rpm. Takes 13 Vj" 
liiasterB. Aiiero^rou ve feed screw nvailuhh-. 
Webster «0 wire rr.eorder, lntest ]ifad> l.'ux : J >, 

New Britain, Conn. 

~~ X K \\\ w'ircil," tested. Dvmikils, Mark Hi's 
SSti.MO; Mark lis §70.00. F.O.U. Siuari 
On in I, ■> Grand view Avenue, Pea body, Mas?*. 

FOK SALE: Presto DOU-H^! lapr nierlia- 
iiij?ia and en^tOJn-lnnk recorder power sup- 
ply. *2r>fL Jktaiis on revues t. Waller Creed. 

12t»2 Aiw.jud kriiid, F liila. 31, 

_ SALE": V-M Model 750 sintered- 
stneked, slereo I ape recorder. Will ship in 
original factory csirton. $21 o. Walter Zvlaya, 
1 10 Anta n da_S t^Cl yde, Ohio. 

WANTED: RCA 73-B or similar disc re- 
L/nvrler \vir)i stationary overhead lathe nn-eha- 
aiKin, Shh- ^oufllTioJj and priee. Star U^curd- 
in^ nil'' London Kd„ Dulnlh 1^. Mina. 

KOK SALF ; I'M slier 80 -R AM/FM tuner, 
HeaOj WA-I'ii preanip. Melntowh 20WJ Aiajdi^ 
iicr. lOxrelleni '■oiulitioo. Hesr oJYer over iyl'^t. 
D. Kilhrith. 1 T^^ Calit'ornin Ave. S.'aiM< 1<>, 

Wash. 



PEUMOFLLX : Only true hi-li head pin mcis : 
I'snanrnl ^:i5, Monaural $^3. Fi^tl^aid. Foriin. 
315J X> Haekett Ave., Milwaukee, Wiri. 



350, full-track, 71^-15 ipa. eilher 
port nl de cases. E,\c+dient condi- 
Ihjin 100 huur-S. $795. K. J. 
"J"J 1 1 Cam inn Del Reposo. La 

>: GE S 12011) speaker, will pay 
Roy, 5 Hillside Si., Haverhill. 



AMPEX 
foijsole oi 
t ion, le^s 
Jilut ringer, : 
Jolla, Cat. 

WANTED 
Si ^. En^cne 
NLiss. 

T :. ,S. GOV'T surplus Grade 1. Class A audio 
transformers. ± 1,5 dh to 20,000 crycles> Ffj- 
usjiiy 7."iO() ohms, 15 ma d.e. Secondary 000 
ohms split, 2 ma d.e. max. Size 2 x 1 ^ * 1 V*t 
in. Only $1,00 euoh. Add 25c ^a. for prtsta^e 
anywhi^re io the U.S.A. Transieo, I^>x ^(tU, 
F.roux ville, N.Y. 



FOR SALE : HewleU-Pfiekard VTYM 4(JO|> 
^i;>.ri ; Audio oscillator 200CD ^OO. Fxeelleni 
rondilion. Fnirehild 201 B turret 1 ranserip- 
limi arm so'k A. C. Siurha, 12 Mountninview 
Dr., \Ye*t field. N'.:f . 

WANTED: Urc(1 UCA KT-o tape recorder. 
Also Scully lathe. U. II. Uolsclaw, ^OIL' E. 
Mahel. Tmson. Arix. 
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PROFESSIONAL 
DIRECTORY 

HIGH-FIDELITY HOUSE 

Most complete stock of Audio 
component! in the West 
Phone; RYan U&171 
S36 L Fair Oaks, Pasadena 1, CaJit. 

Circle 87C 



ANTENNAE I 

Get more FM stations with the world's most 
powerful FM Yag] Antenna systems. 

Smd 25> for booklet "Theme And Va;i*. 
Hens." containing f"M Station Oj'ectoiy. 

APPARATUS DEVELOPMENT CO. 

WerhfrrsfifllH 9, Connecticut 
Circle S7D 




CANADA 
High Fidelity Equ ipment 

Complete Lines • Complete Service 

Hi-Fi Records — Components 
and Accessories 

ftLECTRO-VoiCE 

^ SOUND SYSTEMS 

Ml DUNDA5ST. WEST. TORONTO. CANADA 



Circle 87E 



the finest in Hi-Fi 
featuring ^Uc6ur/mcz.^ 

HIGH FIDELITY COMPONENTS 

SOUND 



S20 W, Olympic Blvd. ■ L.A. \5, ElE ■ Rl 7-1211 



Circle S7F 




LOOK 

no fuyfher ... if you're 
searching for hi-fi savings. 
Wriie us your require- 
ments now.. . 
Key Electronics Company 
120-KLihertvSr.,N.Y.6*,N.Y. 
EV 4-6071 



Circle 87C 



ARKAY Offers 

2fli jjHfc H H9 Regular j5C book 
L KJ| L E. "Let's Tnlk About 
F Im r L STEREO." TKe Com- 
* '™ ™ piece story of STER- 
EOPHONIC SOUND. No cost or obli- 
gation* Available now only from your 
local dealer* 



Circle 87H 
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9ndu4iny /Voted,*. * 

H. K_ Scott, Inc., Mayiifti-d, Mass,, ro- 
cent I y received two awards for com nan y 
:-i<Ivert is Lne from the National Federation 
of AdvertLshiff Agencies. One was for the 
bdsi oo-jieumor rtdvortising 1 in 1057, while 
the other was for the best .single ad of 
the yemr. Presentation of i.hc awards Wiis 
made to Hei-mon Hammer Scott, company 
president, and Marvin Grossman, adver- 
tising manager, hy Harold S. Goodstein, 
vice-president of Arnold & Co., Scott ad- 
vertising- ngency. Part ici pa tins in the 
com petition w-oyt-: iimvo than 200 agencies. 

Sidney Frey, president. 3ias announced 
plans for Audio ridelity, Inc., to cnt^r 
thc> c]ns.sicaJ record held. Present thinking 
calls for Lh<> ivk-nse of inouoplionic and 
stos-eophonic rtscnrd albums, as well as 
(apes, nu: trin- from lijrht t-.Lissical to 
vftry serious works. Emanuel Vardi, well- 
know n violinist and conductor, has been 
a.pixanted Jo head up the Audio Fidelitv 
classical Artists and Ilepertoirc dcmirt- 
nient. 

Altec Lansing Corporation is the laLesL 
of ihe major component manufacturers to 
enter the field of packaged high fidelity. 
Within the near future the firm will intro- 
duce two hi-fi ronsolt* in furniture st.vled 
by G-lexun. of California. Both models' in- 
corporate a Garrard record e hanger, with 
all oilier components, including- an FM-AM 
tuner, manufactured by Altec Lansing. 
Althuuprh distribution hnx he^n ^^tahH^hctd 
in the New York area, Altec is currently 
search in g for sales representation in other 
pans of the country, according to Ti. S. 
Morris, Altec product sales manager. 

Nationwide smiles and marketing- of 
Malison rieldinff high -fidelity compo- 
nents are now bein^ handled by Brand 
Products, Inc., national sales organisation, 
according to joint announcement by the 
two companies. Participating in the state- 
ment were Leonard Keldman, president, 
and Ben Braun, mai-ket.ing director for 
Madison Fielding and Morr Wimple, pres- 
ident nf Brand Products, Inc. All adver- 
t-ising 1 nnd sales promotion, as well as the 
actual mechanic* of selling Madison Field- 
ing equipment, will lie handled through 
the Brand Products office at 1 1 Lov inter 
St., Brooklyn. N.Y. 

Daystvojii Incorporated, of which Heath 
Comp any is a s u b s i d ia ry , r e cen CI y an- 
nounced the formation of Daystrom 1dm- 
ited of England, a division of Daystrom 
International. The new Kritish facility 
will manufacture a complete line of 
Keathkits in a new 1 D.OOO-s^j.-f t. building- 
in the general vicinity of London. The , 
America j i Ilea th kit line will be adapted to 
'Eritmfi requirements, and all of the parts 
will he manufactured in the Bnited King- 
dom. The new British company is ex- 
pected ultimately to service not only the 
United Kingdom, but all of the world's 
sterling areas, according to W. H. West- 
pbat, general manager of Days tram Inter- 
national. Day si rmn-Li mi ted do-it-yourself 
Tl'euthkiis are expected to find rapid ac- 
ceptance hy British industry nnd con- 
sumers alike since there will be no dollar 
purchases invoh'ed, Mr. Westphal said. 
Managing director Of the new Daystrom 
operation will he A. B, Perrigo, for- 
merly with the British firm of Parkinson 
and Cowan .Instruments, 

OtidLtiisuf, People 

Edwin Cornfield, executive secretary of 
the Institute of High Fidelity Manufac- 
turers, re-signed effective August 1> He 
has joined Britisli Industries Corporation 
in an executive skies capacity. Mis posi- 
| tion with the Institute has been assumed 
1 by Abraham Scliwai*tzmaii, according to 
Joseph Benjamin, Institute president. Mr. 
Schwa rtzman has been in th* ma^aaine 
pnblislii business as editor and pub- 
lisher for 30 yefirs„ most recently as 
i publisher-editor of the "'Brooklyn Que ens 
Standard." 

Thomas J. Nicholson, high- fidelity sales 
manager for the General B lec trie Com- 
pany for the past eight years, has joined 
Ampex Audio, Inc., as western zone man- 
ager. . . . Robert G. Bach has announced 
bis resignation as sales and advertising 
manager of Fitirchild Recording Equip- 
ment Corporation in order to devote bis 
efforts to promotion of Faiiehild high- 
fidelity components in the Xew York area 
as an independent sales representative. 
Bach Sales Company will headquarter at 
26 Mahan J- toad, Old Bethpage, X.Y. 




POWERING 

4 OUT OF 5 

of the world's 
greatest hi-fi 
amplifiers 

the 

Amperex® 

6CA7/EL34 

HIGH- POWER 
L*j& OUTPUT PENTODE 



No other comparable tube combines to the 
same degree the 6CA7's exceptional 
linearity, high power dissipation and low 
drive-voltage requirements. It is a true 
pentode design, with a separate suppressor 
grid that controls the space charge, resulting 
in greater linearity on reactive speaker 
loads than is possible with competitive 
beam-power ietrodes. A single pair of 
6CA7's in push-pull has been successfully 
used in power amplifiers delivering up to 
100 watts undistorted output 

Alk your Amp&tex distributor abavl Amparcx Vaitago 
amplifier, reel If lor and output robot fcr hj-fi crrturtt 

-^^^^^^ Amperex 

^^(^fft-^^^^ ELECTRONIC CORP. 
^^^"^ 230 D""y Ave n u e 

KlcksvlllOj L. [.j N»V« 
CircJo 87A 

the incomparable 

D 




tape recorders 

Ferrograph Stereo equipment is cle- 
signed to meet traditionally exacting- high 
quality standards. 

Two superb models are available; 

The Ferrograph Stereo 88 is designed 
for bobJi recording and playback of stereo 
tapes. Professional quality twin-recording 
amplifiers and playback pro-amplifiers 
are inbuilt. Monaural recording/playback 
on both tracks is also possible. 

The Ferrograph Stereo 3S is designed for 
the playback of stereo tapes and also 
offers all the features monaurally of the 
popular Ferrograph 3A Series. While it is 
possible to employ auxiliary amplifiers, 
the Ferrograph "Stere-ad" unit oilers the 
ultimate in matched amplifiers resulting 
in superb stereo reproduction. 

Limited production and heavy demands 
will delay deliva-y. See your local dealer 
and place your order now! 

ERCONA CORPORATION 

< Electronic Division) 
16 W. 46 Street, Dept. 77. New York 36, N.Y. 
In Canada: A&tral ElcetrU Go. Lid. 
i4 Dan forth Road, Toronto is 
CiTdc 87B 
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Dynaco Output % # 
Transformers 



Featuring para-coupled 
windings, a new design 



Sound 
Talk 




by John K. Hilliard 

Director of Advanced Engineering 



WHAT SPEAKERS FOR STEREO? 

Sound engineers au:ree that the finest 
stereo reproduction can -be achieved only 
by iwo identical speaker systems of excep- 
tional quality. Short of this ideal, however, 
the premise is muddled by an ever-increas- 
ing number of unfounded claims; , > . most 
of them based on sa.es philosophy rather 
than scientific fact. 

Actually, the proper selection of stereo 
speakers is quite clear. Due to certain 
psycho-acoustic effects, one exceptional 
speaker system and one of moderate abil- 
ities will provide better stereo than matched 
speakers of intermediate quality. This is 
only true, however, if the lesser speaker 
meets certain requisites, 

The two speakers must be similar in fre- 
quency response and character. In the high 
end of the spectrum the - ■ nv.isi have the 
same limits. At the low end, they must be 
similar down to 100 cycles. Below that 
pointy the performance of the lesser 
speaker is relatively unimportant. 

If the lesser speaker goes down to only 
300 cycles or has major irregularities in its 
response, a phenomenon called the 
"orchestral shift*' will occur. This shift 
results from the fact that the sound from 
any given instrument is reproduced from 
both speaker systems. The comparative 
loudness determines the auditory location. 
If an instrument is "placed*' in the lesser i 
speaker and then plays into a frequency 
range where that speaker is inefficient, it 
will then be louder in the better system 
and will appear to shift to that better 
system. 

Speakers that are inefficient below the 300 
cycle point will not provide true stereo. 
This is obvious because the 300 cycle point 
is above middle C on the piano, 70 cycles 
above the primary pitch of the female 
voice and nearly 200 cycles above primary 
male pitch. For full stereo it is therefore 
imperative that the lesser speaker effi- 
ciently reach at least 100 cycles. 

AU ALTEC speaker systems are similar 
in their exceptional smoothness of fre- 
quency response, have a high frequency 
limit of 22,000 cycles, and are efficient 
below 100 cycles in the lower range. This 
regularity in response, range, efficiency 
and quality is the reason why ALTEC 
speaker systems are noticeably superior 
for stereo reproduction. 

For further information concerning the 
best elements for stereo, write altec 

LANSING CORPORATION, Dept. 9A-B, 

1515 S. Manchester Ave., Anaheim. Califs 
161 Sixth Ave., New York 13, N. Y. 1? o 5 
CIRCLE 88A 
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principle <pai«nis penn- 
ing), These transformers 
use advanced purse tech- 
niques to Insure supe* 
rior square wave per- 
formance and undistort- 
ed reproduction of tran- 
sients. Dynaco transformers 
handle full rated power over trie 
entire audio spectrum from 20 cos to 
20 kc, without sharp rise in distortion at the 
ends of the band which characterizes most 
transformers. Conservatively rated and guar- 
anteed to handle double nominal power from 
30 cp$ to 15 kc without loss of performance 
capabilities. 

Specifications 
Response: Plus or minus l db 6 cps to 60 
kc. Power Curve: Wilhin 1 db 20 cps Jo 
2G kc. Square Wavo Response: No ringing 
or distortion from 20 cps to 20 kc. Per- 
missible Feedback: 30 db, 
MODELS 

EL-B4, 6V6, 6AQ5 14.95 
5881, EL-34. KT-66 19 95 
KT-88, 29.95 
6550 39.95 
PP par KT-SB. EL-31 39.95 
(all with tapped primaries extEpt A-4<10 which 
has tertiary for screen or est had* feedback 
Additional data on Dynahil and Dy- 
naco cnmpo-flciitA avziUtblc on request 
iuvlttdinft circuit data far mod- 
ern iz a (ion of \ Villi u m non-l yp c 
amplifiers to 50 watt/i of nut- 
put and other applications of 
Ihjtwcu transformer*. 



A-410 
A-420 
A -430 
A-440 
A-450 




15 waits 
30 watts 
60 walls 
120 watts 
120 watts 



DYNACO INC 



617 N. 41st, Philadelphia 4, Pa. 

Eiijiort Division 20 Warren St. New Yorl;, N. Y- 

CIRCLE S8B 




CANCER 



If cancer is detected in its 
early, localized stage, the 
chances for cure are very much 
better. Play it safe and smart. 
See your doctor for a checkup 
every year. 

And fight cancer wilh a check! 



Mail it to 
CANCER, in care 
of your local 
post office 



►st orfice e % 
— NOW 



AMERICAN 
CANCER 
SOCIETY 
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The "combo" takes off! Just a "small" group of musicians, but 
they've got the "big" sound. Jazz provides performers with a 
gratifying means of self-expression, allows creative talent free- 
dom to range the gamut of emotions. Designers of amplifiers 
for music reproduction, too, express their talents in meeting 
the challenge of compactness and power demanded by today's 
devotees of high fidelity. RCA '& development of the S973 gives 
the design engineer the "vehicle" for modern design. 

A 9-pin miniature, RCA -697 3 offers a combination of features 
well suited to compact quantity -produced power amplifiers. It 
is capable of delivering up to 20 watts of power output in 
push-pull class AB i service with total harmonic distortion of 



only 1.5%. Double-base -pin connections for the grids more 
effectively conduct heat and keep the grids "coor in operation. 
This minimizes grid emission, permits the use of high values 
of grid circuit resistance, and enables practicable economies 
by reducing grid-driving power requirements. High power 
sensitivity, stability, dependability, and low heater power, too, 
make RC A-6973 the designer's "choice" for high-fidelity ampli- 
fier designs in the modern trend to "small" size— "big" sound! 

Your RCA Field Representative has complete information- 
Call him today. For Technical data, write RCA Commercial 
Engineering, Sec. 1-91 -DE, Harrison, N, J. 




RADIO CORPORATION OF AMERICA 



Electron Tube DM si on 



Harrison, N. J. 



EAST: 
MIDWEST: 

WEST: 



RCA FIEID OFFICES 
744 Broad Street 

Newark 2, N, J. - HUmbotdt 3-3900 

Suite 1 1 54, Mafchandiio Mart Plaza 
Chicaflo 54, ML - WHiieboll 4^2900 

6355 £. Waihinglon Blvd. 

Lot Angetdi 22, Calif. * Raymond 3-8361 



www.americanradiohistorv.com 
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step one 



you need tKe 
to^nLLy 
compatitsl" 

I hiL-irnrli. rymil,' \m -|r JPT™ " 

a h rn' ucuch Fvpi.rsfri-r Ip> 

s-c--**. iu[Ji:':« -.ri' r'-:Ti 

«CHini!p* hp n : " i Lid. h ■ k 1 1 sn!- 
cd ud hu ' 3 u-J c I ■: c 1 3 k hi? 
rhuiirl iri-piiiiiilm-ii ini 3D tlh 

b»1wrrn • • tr ■ qIN m ■ i nn 
fill aaarial inJUl; li I'M LLhHa 
liar rial'! urNi fi»m lia Ii^it ua 

ni|HrT wHrpJf. T"3- -rt'o™* "-r 
ra-ti -mIHii :4t[u llM l>>-i> »»■■ 

■ 3- fcin C id ■ i ri-# E-v t-.c-l-p Piicbli 

SriCfKhlLCH dU>l TOD/d L133.ll UH 
for" (HIM P fk'A I aVCli Ljl kgJ I |l£ll"k*ril 
„ U . M J-r| I, UM# Ufr- , 

l-arth k»H«- i-p.-. 4|b||P> Idta-Jt- 

■ crsid -pcq' 

■"Iri L-Y fcrciiy Compel lb be aitreo 
taarfcfJBf'B La the InduilpVi Jtrmdord. 
"mm the model to III 1 Ycur naaefl 

p-qcn ?b->iii* Kth J p-n no- 

.'ACOCL ]a bill-- Ihfii bipil M.-TT-T.TI 

- frm pxl birord irrnns i& 3- pJJ 

&4hl Jii MrariiiJ hfet 57? H 

or The I-V Velocity fll-rto Cartridge 
MODE, JLh ■ Sloreo with .7 iJ Dn 

fwd Strike IJrf $V & 

.WinT\ B^lrrkl Tltwti 

^■i ? r^l L>3F-dTm^ i^ir* It 2 Fri 
tzDpl^iC iHLrl.klL. . .M-*-|?IJfl 

TK^n jJuaHri- □ me e iri ■cnnnUhP' 3-flJ 
pn-svu^rarr It rhii ll r"H i^H i cJ ni ;! 
fl^lla *3*™ ■TW! -"ill t"*V ™**"« 

□h^H did pnfJiR- r-«'L> L i:» 

■"oy pnta j i Etv 7* r-JU ,j y P IIEIPf 
iHiLdr Ic 



if this is your present or proposed speaker system 



4-way 12-intb 
ipe alter iyi lem 
catling btl^etn 
$200 and $300 

?uch a* iht 
E-V DutW IVE 

|Net $3«2) 



M— ... .|.Ib. — Ha p hllarwr* 

■ ■ihm |L» T-V Mntvip (1> 
ipu« JLHDI 

n- rPar | Vl BJiBamH III 

#fH|nn 





Add-on I he E-V 




DUCHESS IVE 


e.nii^o:n.M m 


U no kc □ 1 Tq d tor purity 


TaiBiliBir ■ a" a ■ a 




l'l Jul lihiinl •riL' 




ririipW 1-arilq' harJi 


op id 4-way rJfiver 


ip>lM.i ■i'I'IPI Iq> 


lyi tCJn. 5upc r--cf fi ■ 


TAdvrii, ■jlriiwnh 


ti^ml, iFhC3(?1h rfl 


^tVinnprfP Hpn° 


iponir pJiroun/k oie 


— *— llhB *TH+« 


of dtffjadion horns 




lo ^jjvt wide srcroo 




]i^ronin(j tjretij 


y a* "'1 ■' III ' 


!^ espccioJly ^xlcnd' 


hhMi r>> MaUai Hu 


ed in range Ihrough 


Fkrip iimw biiJ n. 


E-V Phaie-Laading 


Wav Ih-h rVi NaTSfi 


primtiplc with 12" 


■>•■■ BH|I IfttpaSad 


driver mautil^d low 


, *- ) — 


and n1 rear of cncEo- 


■MW" MlllD&Tl« 


sure. CampOrCl in 


h-r-H -* "fjiNr nl 


ptrtorrnancc to iff' 


■ • ■ i ^rf 1 ■i bb j b i r* 


ncr llorri^. 




Net $291 







IP™ 


■1 




ill 11 





I Iff 

PPLUOiJU HI 

CMfMlU artark 
■ ■Mkli * "ll HI fc' 

UMi Gh nu BifPf 
Ff'i'i a n li r- 

h-fcrflll 11 aal 




4-woiy 15 -inch 
*T>taktf iys-tcm 
touring hfrrW&Cn 

wth at Iho 
r-V Carllrjn W 

(Net 



4-way Corner 
12-Jrt?h speaker 
lyilom co iff 05 

befween 
$325 and $375 
ch at the 
E.V Caniwriorr JVE 



3-wcy IS- inch 
ipcnktr lyiTom 
costing between 
$375 and $400 
jucfi OS Ibd ntrw 
E-V Regency IN 
| Net $393) 



step two 




Add-on Ihc E-V 
CARLTON IV 

Detail vonion of Hit 
Duchcu IVE 3n itnot\, 
handiomo Jcrw-boy 
dacign; hnrnlonFEOt 
flrafltJully wijh rnony 
modern f uttpI iFiirtjj 
m pelt i L A toTl?>refc 
Pha io-Loadcd Syi- 
ttn. dffofdEnq un- 
ulual ban rfcspanie 
^JitJi sma-clh r rejo- 
n rjnte -fret cho 'AC 
ijlics, h eludes dolyjco 
1 5- inch rn direct boi^ 
djiwi.v 4-way tompo- 
0tn1i, 



Add-on Ihtr E-V 
CENIURtON IVt 

New cornpltl* 4-way 
i,-iL-a incorporating 
■ 4 1 1 — ■ features of 
■Jrih ,-OgntfiCtnt E-V 
.i-inrgitirr. but on □ 
irulltr ical* Mien 
Kl.:::r. "P " folded 
■HIP 1 -Hh E-V delu« 
lZ-"-^ - : indircct-radi- 
rtor ■proktJ' urilem. 
. . -• ■ if drwer, MT- 
3131 ^airxidl mid- bait 
{■fbI Nribfe osicmbly. 
TIJ VHF driver and 
Jt336 croisover]. Re- 
ipome from 30 <p% 
to btyond ou-dibilily. 

Net $365 



or alternate step two 



ADD-ON E-V STEREON III 



rW rflrrfr rri-.lll.^.p -.rr.Lr, , rKr n H.( - t , r.P-. 

rn — c^r. wl bib- itt^ iWnt pc 'tM Id o-dr? □ Tnn*J W"rTP»- ip^'.»"--. 
r k-p 1 1 iti wnArr. M ■ ro>TPL*:i, b 11 im B l«r«tn laproc^cn ihw 
I'HHHfH HttKD hw nm |Lb3IL bftfs-H JM <pi Jhi 13I eztI^jui Id h* 

I ■ "J ■ P T- HP 1 1 ■ iT . . Lu La3IL Irtft Irill !■ k ■ aaa: I i r paal f PCSr*il Iri l-T.r.yHI IHSJlrir 
tfll|B ltd -BlririLHtft KA1 SH- +bb Cijpi 1 Nr-lj 



JlCLrrj--. Ir...r ' r ffnf ll E^V mid -!■-■-- 

IFiHHrc^ -■■irjf-iiii ^00 io 19,000 t 1 ■ ■ I 
STEflEOM III for hiill sffrcienty s/iln 
5TtflCOM C-DPfltH 



I l"lh Jdl I V $rl»mi olio ovcitable tn limed o3b C ^llnut finUhi' 



www.americanradiohistorv.com 




The ver-iotjlo Rcgenty 
III deluxe itpstott 
3 -way iirHUHi oJiowi 
opt ro lion Fi 1he cor- 
ner for full bon tfft- 
cioncy or along the 
wall {01 (Oftvenlenca. 
Fowerfut 15 -inch boil 
driver cjoiSci over or 
300 eyelet per sec- 
ond lo diffuj^on- 
lypt Ircble and very 
high Frequency tom- 
ponenti to give moni- 
mum ditpt*SrOn end 

fu]J uttJ'eo effect. 
Net $393 



4 rebJc and nigh ffequ! " " | som pon e nl 1 



Nat $I19 + 50 
Nsf*30.00 



Syjtomi ihown are bul a It" of ltie 
myltirydfl of E-V comblootiont found in 
every prke clni*. Alk ]fOur deolt^ or 
write ElectrehVoico for informalion or 
Ihe induifry'f mo*r CO.np/ePc lino of 
'n1(jh MtlrUly Ipcoferri end entroiurpi, 



